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PHILOSOPHICAL   MAGiCiZr-INE. 


{•  Result  t>f  some  E^speriments  &n  ike  Dutillation  tjf  t;a-«' 
rious  Ve^etaUe  and  Animal  Substances  in  ike  dry  f^at^ 
By  David  Mcshet,  Esq. 

JL  HE  follawing  are  some  of  the  experimenU  proroified  in 
my  last  conmunication  to  the  Philosophical  Magazine*. 

ExpermsrU  It 

Raw  Stigar.y^Q7Q  grai^^,  bejng  distilled  till  all  voUtilc 
ipatter  was  separated^  were  foqnd  to  have  beea  reduced  iu 
weight  to  38  grains^  having  lost  2$2  grains. 

100  parts  therefore  contained:  VQlstile  matter   e^S'ff 

Oxide  of  cfirbon  14*1 

The  cbarcpal  obtained  in  thi^  experiment  w^s  light  and 
spongy,  and  possessed  the  mf^i  fascinating  prismatic  co- 
lours ;  goldj  purple,  blues,  and  indigos.  It  occupied  about 
three  tirne^  t^e  bulk  it  possessed  when  raw,  x 

Experivtuent  IJ. 
Loaf  Sugar y  single  refined^  264  gr^ins.-*-Thi§  jp  (Jistjlla- 
ion  also  swelled  greatly  in  bulk,  and  discha,rged  ^  pure 
white  flame  edg^d  with  blue.  The  coal  had  in  forming  en- 
tered into  conjplete  fusion,  and  resembled  theTormer  prp- 
duct,  though  not  possessed  of  ^he  s^me  brilliant  shades*— > 
It  weighed  39  grains^  I^ss  by  distillation  ^2d  grains. 
Component  parts  of  loaf  sugar;  Volatile  mailer  85*26 

Oxide  of  carbon  14*74 

100    parts. 

From  tbese  experiments  it  is  evident  tbiit  ^u|;ar  pq^^ses 

^  See  Vol,  aiii5. 
Vol.  33.  No,  139.  Jan.  1809.  A  2  similar 
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4  Some  ExpermenUdn  the  DisHllaiion 

similar  properties  witlv  s.ome.yltl'ieties  of  pit-coal,  in  so  far 

as  it  cakes  or  welds  in\ distillation.     (See  PhiK  Mag.  vol. 

...  %  ••.  .  " 

xxxu.)         X 

/•.^  *  *  Experiment  ITL 
White  SillC'^tnffy  200  grains. — ^These  were  distilled  with    . 
a  violent  c^sbbarge  of  bituminous  flame  and  smoke.    The 
residuurm  was  formed  into  a  caked  coal  of  a  dense  compact 
stru^reTj   cellular,  though  not  in  the  least  brittle.    The 
'^(^Icnir  was  iron-gray,  with  a  faint  shade  of  copper.  When 
^..^ruck,  it  was  sonorous  in  ^  great  degree. — It' weighed  69 
grains.    Xo^  in  jdistillation  138  grains. 

Component  parts  :  Volatile  matter    69 
Oxide  of  ckrbon  31 

100   parts. 

Experiment  TV. 
Pure  White  Wool,  480  grains. — After  being  distilled, 
there  was  found  a  residuum  coal  of  a  dark  shining  gray 
colour,  welded,  or  rather  caked  into  one  mass,  adhering  in 
part  to  the  sides  of  the  retort. — It  was  found  to  weigh  43 
grains.     Loss  in  distillation  137  grains. 

Component  parts  :  Volatile  matter       76*1 1 
-V  Oxide  oC  carbon     23-89 

100     parts. 

Experiment  V. 
Rice,  very  clean,  240  grains.— This  substance  distilled 
with  a  good  deal  of  flame.     The  result  was  found  to  be  > 
dense  coal  that  had  entered  completdy  into  fusion,  and 
possessed  no  remains  of  the  original  jgrains  of  rice.-^It  now 
weighed  42  grains.     Loss  by  distillation  I98  grains. 
Component  parts :  Volatile  matter      82*5 
Oxide  of  carbon     1 7* 5 

100    parts. 

Experiment  VI. 
Barley,  well  dried,    200  grains. — ^This  flamed  violently,, 
^imd  burnt  like  coal  or  fat  wood.    The  result  was  a  firmly 

welded 
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of  various  Vkgetahle  and  Animal  Suhtitnces.        '  15 

welded  mass  of  theNsame  shape;  with  the  interior  of  the  re* 
tort.  Each  grain  of  barley  pre§fitved  its  original  foriD^'  but 
firmly  welded  to  each  other  by  a  porous  cement  ,of  silvery- 
coloured  coal,  which  in  some  places  was  prismatic**— It 
weighed  38  grains.  Loss  in  distillation  162  grains. 
Component  parts :  Volatile  matter  81 
Oxide  of  carbon     19 

100   parts. 

Ea^eriment  VIT. 
Sggs^^-^An  ^gg  was  boiled  hard  and  the  shell .  taken  off, 
the  core  was  then  allowed  to  dry  till  it  had  attained  the  con- 
sistency of  a  horse's  hoof,  which  it  greatly  resembled.  In  this 
state  it  was  found  to  weigh  333  grains.  In  distillation  it 
yielded  ia  great^  quantity  of  white  flame  of  a  dazzling  colour. 
The  residuum  had  passed  by  fusion  into  a  silvery  bright  po- 
rous coal  that  weighed  SI  grains.  Loss  by  distillation  312 
grains^ 

Component  palrts :  Volatile  matter      p3'7       ... 
Oxide  of  carbon      6*3 

100    parts. 

E$:p€rimeni  Will. 
^Goose  Feathers,  107  grains.—- This  substance  in  distilling 
yielded  at  lirst  a  heavy  smoke,  which  was  afterwards  suc- 
ceeded by  a  pale  blue  flame.  The  residuum  coal  was  un- 
commonly light  and  spongy^.^  It  had  caked  into  ope  mass 
duringthe  exposure,  and  now  weighed  11  grains,  having  lost 
in  distillation  96  grains. 

Component  parts :  Volatile  matter      90 
Oxide  of  carbon     10 

100   parts. 

ExperimeTit  IX. 
Cork,  in  small  pieces,  200 grains. — These  united  together 
and  Swelled  into  three  fin\es  their  original  volurpe,  similar 
to  a  caking  coal.    The  charcoal  obtaiilitd  from  this  sub- 
stance^ when  pounded^  was  nearly  ten  times  the  bulk  of 

A  3  common 
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1$  Sfme  Eiopertments  on  the  DiHHlathm 

•coimnbii  vegetable  cbarconl.    The  mass  \Viis  found  to  wet^ 
'M  gnitas.    Loss  by  disttllBtioti  t6s  graihs. 

CJomponefat  parts  i  Vohtife  matter      64 
J'  /  ^     Oxide  of  carbon     16 

100   parts.^ 

Hxperimeni  X. 
Horse-tiooff  180  grains, — ^The  coal  aflfbrded  by  the  distil- 
ktion  of  hoof  was  light,  spongy,  and  of  a  silver-gray  co- 
lour. It  was  formed  by  a  perfect  fudion  of  the  pieces  inta 
.X>ne  m^$,  ^d  weighed  i4  gr^is.  Lostf  by  di4tittalion  156 
gfftins. 

Componerrt  parts :  Volatile  matter      B&^ 
Oxide  of  carboa     13*4, 

100    parts*. 

Experiment  XI> 
White  Horse  Hair,  202  grains. — This  operation  was  tar- 
ried on  with  a  sitiall  discharge  of  flame.  The  hair  was  found 
resolved  by  fusion  into  a  light  porous  coal,  of  a  silvery-gray 
colour^  which  weighed  28  grains^  having  lost  by  distillation 
174  grains. 

Component  parts :  VblatiU  matter      86*13 
Oxide  of  carbon     ^3*87 


100      parts* 


Experiment  XTt. 

'      Black  Horse  Hair,  ^00  grains  yielded  by  distillation  a 

very  fine  coal  largely  honeycomb^sd,  and  of  a  sijvery-gray 

colour,  weighing  38  grains,  having  lost  in  distillation  l6tt 

grains.. 

Component  parts :  Volatile  matter      81 
Oxide  of  carbon     1 9 

100   parts. 

A  portion  of  hair  taken  frotn  the  mane  of  the  same  horse, 
yielded  of  oxide  of  carbon  25*14  per  cent. 

The  subjects  of  these-  experiments  all  aflEbrd  coal,  which 

partakes ' 
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]ilrtake^  of  the  nature  of  wel^mg  or  caking  pit-coalj  and^ 
most  of  tfaem  in  disiiUation  exhibited  q^iPvlAr  phosQcmea^. 

The  substances  operated  upon  in  th^  following  ex  peril- 
tnents  yield la  carbonaceous  residuum,  more  of  the  pature  of 
wood,  in  so  far  as  tb^  original  masses  are  seldom,  or  but 
slightly^- altera  in  shape  or  appearance  during  the  operation 

ofdistitting. 

Experiment  XIII. 
Swedish  Turnip  that  had  remained  in  the  ground  during 
the  winter^  washed  clean,  and  s^arated  from  the  skin,  500 
grains,  emitted  during  distillation  a  strong  smell  of  veg^ft 
table  matter,  and  towards  the  close  of  the  operation  a 
minute  portion  of  flam^.  .A  fine  prismatic  coal  was  obr 
tained  wbjw?h  weighed  Spgraii^s. — Loss  by  distillation  480 
grains.  . 

<^mponent  parts :  Volatile  matter      96 
Oxide  of  carbon      4 

100  parts. 

TTie  skins  welt  distilled  in  a  similar  manner,  and  with  a 
similar  result  as  to  coal.  The  product  was  only  equal  to 
3*4  parts  in  100. 

Escperhnent  XIV. 

Poiafbe^'-^A  well  washed  potatoe  dried,  weighed  ^97 
grains.  After  distillation,  a  beautiful  prismatic  coal  was 
found.  The  original  shape  of  tlie  potatoe  was  «till  preserved^ 
bift  the  internal  structure  was  materially  changed ;  a  regular 
arrangemeiU  -of  delicately  coloured  cavities  had  succeedM 
the  vegetable  organization,  and  the  whole  considerably  re- 
sembled a  honeycomb.  The  product  was  €ound  t9  Wieigh 
36  grains,  Jiaving  lost  in  distillatioti  €61  graioA. 

Cotoponcnt  parts :  Volatile  matter      94-83 
Oxide  of  carbon       5*17 


/ 


100    parts. 


;  Experiment  XV, 

Gormen  S^ans,  330  grains. — In  distillation  these  yielded 
a  small-porUon  of  grayish  blue  flame.  The  beans  ^ere  found 

A  4  potsessed 
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S  Some  Experiments  on  the  Distillation 

possessed  of  the  same  shape  as  when  first  introduced^  Thisy 
were  quite  detached  from  each  other,  contained  many  fine 
prismatic  shades  upon  their  surface^  and  weighed  40  grains* 
Loss  in  distillation  SQO  grains. 

Component  parts :  Volatile  matter       87*8 
Oxide  df  carbon     12'2 


100    parts. 


Experiment  XVI. 
Common  Field  Peasp,  240  grains,  exhibited  the  same  ap* 
pearances  both  during  and  after  the  distillation,  and  yielded 
of  prismatic  coal  48  grains,  having  lost  in  distillation  192 
grains.  ,, 

Component  parts :  Volatile  matter      80 
Oxide  of  carbon    20 

loO  parts, 

Eocperment  XVII. 
Oats  deprived  of  their  husk,  240  grains, — A  considerable 
portion  of  whitish  blue  flame  , was  disengaged  during. the 
distillation.  The  grains  were  found  in  the  slate  of  co^l,  of  a- 
black  coppery  colour,  free,"  and  possessed  of  their  original 
shape. — Weight  of  the  coal  50  grains.  Loss  in  distillation 
igp  grains.       ' 

Cpmponent^arts  :  Volatile  matter       7^*  1 6 
Oxide  of  carbon'    20*84 


100     party. 


Experiment  XVIU. 
FlaXy  397  grains. — After  a  copious  dischat-ge  of  white 
flame,  a  soft  inflammable  coal  was  found.  The  original 
vegetable  fibre  was  entire,  and  ecjually  compact  as  to  shape 
and  bulk  as  when  first  inlrodnce^.--lt  weighed  65  grains, 
having  lost  m  distillation  332  grains,  s 

Qomponent  parts :  Volatile  matter      83*62 
Qxide  of  carbon     1 6*38 

100     parts,  " 

..  ^c  MxperimerU 
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oj  various  Fegetalle  and  Animfd  Suhstmces.  Q 

.  Es^periment  XIX- 
Cotton  Cloth^  well  bleached,  263  grains, — A  considerablj 
portion  of  pale  blue. flame  was  discharged  "during  the  opera- 
tion of  distilling.  A  light  friable  coal  was  obtained,  pos- 
sessed of  the  original  shape  and  texture  of  the  cloth. — It  wa« 
found  to  weigh  39  grains.  Loss  in  distillation  124  grains. 

Component  parts  :  Volatile  matter       85*16 
Oxide  of  caibdn     14*84  - 


100     parts. 


ETperimerU  XX. 
English  Apple^  cut  into  square  pieces,  620  grains. — ^The 
distillation  of  this  substance  afforded  but  a  small  portion  of 
flame  towards  th^  close  of  the  operation.  A  tight  prismatic 
<?oal  was  obtained.  The  shades  chiefly  blues  with  orange, 
and  60  vivid  as  to  bear  an  intimate  resemblance  to  the  same  ^ 
colours  upon  polished  si;eel.  The  individual  masses  were 
ipocb  shrivelled,  but  not  in  the  least  adhering  togelher.— 
Weight  $0  grains.  Jx)ss  by  distillation  600  grains* 

Component  parts :  Volalile'matter      96*77 
Oxide  of  carbon       3^23 


100     parts. 


*  Experimeni  XX F.  ' 

Cinnamon  J  150  grains. — ^This  substance  yielded  a  small 
portion  of  white  flame  edged  with  pale  blue.  The  Cf)al  was 
partially  prismatic^  but  ;he  shades  wei'e  few,  and  dull  in 
point  of  colour. ,  It  possessed  no  symptoms  of  welding  or 
caking,  and  weighed  36  grains,  having  lost  by  distillation 
114  grains. 

Component  parts:  Volatile  matter       76 
Oxide  of  carbon;    24 

100  parts.. 

Experiment  XXII,   - 
Sweet  Almonds^    S40  grains.— These  in   distilling  dis- 
'  charged  a  great  quantity  of  oily  flame  resembling  the  pro- 
duct of  pit-coal.    The  almonds  were  found  entire,  and  in 

the 
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10  Jbestftipiton  of  a  Portable  Bridge. 

the  state  of  a  prismatic  coal .^— Their  weight  was  33  grains* 
Loss  in  distillation  W1  grains. 

Component  parts :  Volatile  matter      86*2^ . 
Oxide  of  carbon     13*75 


100     partsw 

[To  be  continued.^ 


II.  Description  of  a  Portable  Bridge^  invented  by  Mr. 
James  Elmes,  Architect ,  of  College-Hilly'^ueen-StTeei^ 
Ckeapside,  London*. 

JDaidges  upon  this  construction  may  be  rendered  either 
permanent  or  otherwise.  The  only  difference  will  be,  that 
for  the  former  the  parts  may  be  strongly  bolted  and  fasten^ 
together,  instead  of  being  joined  by  contrivances  which  ad- 
mit of  the  parts  being  separated,'  for  the  convenience  of  re- 
moval, as  in  the  drawing  now  sent.   (See  Plate  T.) 

The  component  parts  shall  be  first;  descrtl^ed,  and  after- 
wards the  manner  of  applying  them.  A  is  a  strong  iron 
frame  that  forms  the  bottom.  B  is  a  square  frame  of  the 
same  metal,  fastened  by  binges,  to  the  ends  of  A,  for  thf 
purpose  of  falling  down  fiat  upbn  the  bottom  for  conve* 
niency  of  packings  as  shown  by  the  figure  C.  A  skirling  of 
iron  plate  marked  D,  is  also  strongly  fixed  to  the  bottom^ 
as  in  the  elevation  of  the  whole  P,  und  in  the  figure  B.  Two 
spring  catches  are  attached  to  this  skirting  to  keep  the  sides 
steady  when  erected.  One  of  these  catches  £  on  a  larger 
scale  is  shown  in  the  drawing.  The  remaining  detached 
parts  are  marked  F  and  G.  F  is  a  square  iron  link  separated 
in  the  middle,  and  each  part  opening  by  a  spring.  G  is  a 
kind  of  staple  opening  and  closing  by  a  double  worm  de- 
scribed round  its  superficies  working  in  an  interior  scfew, 
contained  in  a  box,  opening  and  closing  very  considerably 
by  a  single  revolution  of  the  box  round  the  screw,  by  the 
means  of  a  ^mall  handspike  H.    . 

♦  Communicated  by  the  inventor.' 

As 
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Description  of  a  Portable  Bridge.  H 

As  many  of  each  of  the  above  described  parts  as  are  n^es- 
sary,  according  lo  the  width  of  the  river  or  valley  intended 
to  be  passed,  with  a  sufficient  quantity  of  planking  posts> 
chains,  Sec,  according  to  the  existing  circumstances  of  the 
cab"c,  are  the  whole  of  its  component  parts. 

A  bridge  on  this  principle  for  a  river,  he,  of  a  consider*' 
able  width  is  very  portable  ;  for  several  of  the  square  frames 
may  be  packed  upon  each  other  in  carriages  or  waggons  of 
the  dimensions  of  eight  feet  three  inches  long,  three  feet 
four  inches  wide,  and  as  many  feet  high  as  it  may  be  wished 
to  pack  a  number  of  frames  ;  two  of  them  rising  one  foot* 
The  links  and  staples  can  be  packed  in  cases^  each  sort  se- 
parate'. 

The  method  to  be  used  in  passing  a  river  with  this  bridge  . 
shall  now  be  described.  (A  valley  is  passed  in  the  same  man- 
ner ;  but  there  being  no  water  to  pass,  the  bridge  will  be 
easier  supported  from  the  under. side.)  First,  two  sufficient 
holes  are  to  be  dug  on  one  side  the  river,  at  the  distance 
apart  of  the  width  of  the  bridge,  which  in  this  plan  is  nine 
feet,  and  the  posts  I,  are  first  to  be  prepared  with  prongs^ 
&c.,  as  in  the  dotted  figure  K:  next  the  four  smaller  on<t» 
ILj  properly  secured  and  well  rammed,  llien  taking  any 
one  of  the  pieces  C,  fix  it  on  the  posts  I  and  L  as  drawn, 
and  support  it  on  two  well  driven  piles,  if  the  shore  will 
permit:  and  hooking  on  the  next  piece  wiib  one  of  the 
links  F  through  the  eyes  at  the  bottom  of  the  piece,  and  one 
of  the  staples  G,*^  fixed  into  the.holes  of  the  upright  piece  or 
parapet,  it  will  there  J^ng.  Several  more  are  to  be  hanged 
on  the  same  way,,  leaving  under  them,  wliere  necessary,, 
barges  or  other  craft,  moored  with  supporters  under  tbeiu 
pro  tempore.  When  completed  to  the  opposite  shore,  the 
same  process  of  fixihg  the  posts,  &c.,  is  to  be  repeated,  and 
when  fastened  to  these  posts,  the  under  supports  may  be 
taken  away,  and  the  whole  left  suspending  by  itself.  No- 
thing now  remains  bivt  for  the  superintcndant  of  the  work 
to  screw  the  staples,  by  the  handspike  H,  till  the  bridge 
rises  by  a  small  curvatwrt?  by  opening  the  interstices  N  at 
the  top.  It  is  not  required  to  rise  more  than  a  smail  degree, 
above  level,  only  just  enough  lo  stiffen  ibe  whole,  and  caitte 

it 
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It  la  lie  like  a  stiff  plank,  and  rather  to  occasion  a  thrust 
outwards  than  otherwise,  which  when  the  weight  has 
brought  down  niay  be  again  raised  by  the  same  operation. 
.The  planks  are  now  to  be  laid  on  to  meet  at  the  intervals  as 
in  the  ichnographic  plan  O,  of  which  P  is  the  elevation 
complete,  Q  is  a  perspective  view  of  three  joints  looking 
along  the  bridge  with  the  planks,  &c.,  drawn  faintly. 


III.  Analysis  of  some  Iron  Ores  in  Bwgundy  andFranclve^ 
-    ComtS ;  to  which  is  added  an  Examination  of  the  Pig 

Iroffij  Bar  Iron,  and  Scorice^  produced  from  them.    By 

M.  Vauquelin  *. 

In  the  year  1805,  M.  Vjiuquelin  having  visited  various  iron 
works  in  Burgundy,  collected  specimens  of  ores,  pig  iroa, 
bar  iron,  scoriie,  and  fluxes;  intending  to  subject  them  to 
*  chemical  analyses,  to  ascertainwhether  it  might  be  possible 
to  learn,  frojii  a  comparison  of  their  composition,  what 
takes  place  in  the  processes  to  which  iron  ores  and  cast  iron 
are  subjected.  The  following  are  the  principal  results  of  this 
able  chemist's  labours,  and  the  particulars  of  some  of  the 
processes  he  employed  to  obtain  them. 

I.  Chemical  Examination  of  some  Pluor  Spars. 

The  spar  used  as  a  ffux  at  the  mine  of  Drambon,  in  the 
department  of  C6te-d'0r,  is  yellowish  wjjite,  and  tolerably 
hard.  It  dissolves  with  effervescence  in  nitric  acid,  and 
leaves  a  yellowish  residuum,  amounting  to  about  a  fifth  of 
its  weight,  which  is  composed  chiefly  of  fine  sai^d,  with  a 
minute  quantity  of  alumine  and  iron.  The  solution,  which 
is  colourless,  gives  with  ammonia  a  light,  flocculent,  semi- 
transparent,  yellowish-white  precipitate,  in  which  was  de- 
-  tecicd  iron,  a  little  alumine,  and  phosphate  of  lime.  It 
likewise  exhibited  some  traces  of  silex. 

The  spar  of  Pesme  is  compact,  of  a  grayish  white,  and 
dissolves  in  nitric  acid,  leaving  a  residuum  of  about  a  twen- 

•  From  Jcumal  des  MinrSy  No.  1 1 9 — being  an  abridgment  of  a  paper 
given  in  the  Memdim  of  the  National  Institute. 

tieth 
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tieth  of  lis  weight;    A  little  iron,  alumine,  and  phosphate 
of  lime,  were  found  in  the  solution. 

From  these  two  analyses  it  appears,  that  the  fluors  ana- 
lysed consist  almost  wholly  of  calcareous  irtatter,  but  that 
of  Pesme  is  the  most  pure.  They  show  at  the  same  time, 
that  the  stones  examined  contain  a  small  quantity  of  phos- 
phate of  lime,  which  certainly  does  not  amount  to  a  five- 
hundredth  part. 

II.  Analysis  of  the  Scorice  of  the  Iron  Works  at  Drambon. 
M.  Vauquelin  began  with  these  scoriae,  rather  than  with 
the  ores  and  smeltings,  because  these  scoriae  include  more 
foreign  matters  in  a  smaller' bulk. 

They  have  a  shining  blackish  colour,  nearly  resembling 
some  oxides  of  manganese.  Their  weight  indicates  that  a 
considerable  quantity  of  metallic  matter  is  IcFt  in  them. 
Some  parts  exhibit  blebs  of  different  sizes,  others  are  com-  % 
pactj  Their  fracture  is  crystallized,  either  nc^edly  oi*  laminar. 
Five  grammes  (77  grains)  of  scoriae,  fused  twice  in  suc- 
cession, with  an  equal  weight  of  caustic  potash,  communi- 
cated to  the  alkali  a  very  deep  green  colour,  when  the  mass 
had  been  washed  with  water. — ^l^his  green  colour  is  known 
to  be  an  unequivocal  proof  of  the.  presence  of  manganese, 
and  it  is  the  best  method  we  can  employ  to  discover  the 
slightest  trace  of  this  n\etal  in  any  Siibstance. 

All  the  washings  of  the  scoriae  thus  treated  were  put 
together,  and  boiled,  to  separate  the  manganese.  In  pro- 
portion as  this  took  place,  the  liquor  lost  its  green  colour, 
and  tlie  metal  floated  in  it  in  the  form  of  brown  flocks, 
which,  when  collected,  washed,  and  dried,  weighed  two  . 
decig.  (three  grains)  amounting  to  four  per  cent—rThe  al- 
kaline liquor,  freed  from  the  manganese  and  filtered,  still 
retained  an  orange  yellow  colour,  which  led  M.  Vauquelin 
to  suspect  the  presence  of  chrome. 

To  verify  this  suspicion,  it  was  necessary,  in  order  to 
facilitate  the  operations  requisite  for  detecting  the  chrome, 
to  separate  the  ahimine  and  silex,  that  were  in  the  alkaline 
lixiviifm  :  and  tp  avoid  the  presence  of  muriatic  acid,  which 
would  have  thwarted  the  end  he  proposed,  M.  Vauquelin 

employed 
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eippJoycd  very  pure  nitrate  of  ammonia,  instead  of  the  mu» 
'  riate.  Thus  he  obtained  two  per  cent.  (0*3  grains)  of  a  mix^ 
lure  of  silex  and  alumine. 

He  next  saturated  the  liquor  with  pure  nitric  acid^  added 
a  little  in  excess,  and  boiled  it  for  a  quarter  of  an  hour^  ia 
order  to  dissipate  entirely  the  carbonic  acid.  / 

To  a  portion  of  the  liquor  thus  prepared  he  added  a  few 
ilrops  of  the  solutiwi  of  nitrate  of  mercury  at  a  minimum  : 
but  instead  of  yielding  a  red  colour,  as  is  usual  with  chrome, 
they  threw  down  a  white  precipitate,  which  at  first  be  took 
ifor  muriate  of  mercury,  but  it  afterwards  appeared  to  be 
phosphate  of  mercury. — Instructed  by  this  trial,  he  added  to 
the  remainder  of  the  liquor  limewater,  which,  when  the 
acid  was  saturated,  produced  a  fiocculeut  precipitate.  This 
had  a  slight  tint  of  yellow,  which  ch^mged  to  a  green  on 
drying,  a  circumstance  that  indicated  some  foreign  matter 
hi  the  phosphate  of  lime. 

Anxious  to  discover  the  cause  of  this  colour,  he  made  the 
precipitate  red-hot  in  a  silver  crucible  ;  but  the  green  tint, 
instead  gf  disappearing,  became  more  intense.  He  then 
fused  a  little  with  borax  by  the  blowpipe,  and  the  fine  eme- 
rald green  colour  which  the  salt  assumed,  confirmed  his  first 
suspicion  of  the  existence  of  chrome  in  the  scoriae  from  the 
refining  furnace. 

The  remaining  precipitate,  being  treated  with  nitric  acid, 
did  not  entirely  dissolve  5  a  portion  being  left  of  a  very  deep 
green  colour,  which  was  nothing  but  oxide  of  chrome  mix- 
ed with  a  little  silex,  the  particles  of  which  being  brought 
together  and  hardened  by  the  heat  had  lost  the  capacity  of 
being  soluble. 

The  solution  was  colourless ;  and  oxalate  of  ammonia 
threw  down  from  jt  a  granulous  precipitate,  which,  when 
washed  and  dried,  weighed  two  decig.  (three  grains),  and 
was  true  oxalate  of  lime. 

'  The  liquor  from  which  the  oxalate  of  lime  was  thus  pre- 
cipitated, being  evaporated  to  dryness,  and  the  residuum 
calcined,  yielded  an  acid,  which  had  all  the  properties  of 
|hc  phosphoric. 

The  $rst  Jiquor,  to  which  the  limewater  bad  be^n  added 

to 
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lA  precipitate  fbe  phosphoric  acid^  being  mixed  witb  nitrate, 
of  mercury  recently  prepared,  a  brown  yellow  precipitate 
was  formed,  which  assumed  a  green  tinge  by  drying  in  the 
air.  This  precipitate  fused  with  borax  gare  it  a  very  fin« 
green  colour,  which  proved  it  to  be  a  chromate  of  mei^ury^ 
Vi^ith  excess  of  oxide. 

The  presence  both  of  chrome  and  phosphoric  acid  in  the 
scoriae  from  the  refining  furnace  was  thus  demonstrated*. 
These  matters,  as  well  as  those  that  will  be  mentioned  be- 
low, existed  in  the  pig  iron,  and  previously  in  the  ore,  for 
nothing  was  added  during  the  processes  of  working  theiP». 
from  which  these  could  have  been  produced* 

After  chrome,  phosphoric  acid,  manganese,  and  a  por» 
tion  of  the  silex  and  alumine,  had  been  separated,  M.  Van* 
quelin  dissolved  in  muriatic  acid  the  ferruginous  part,  whichi 
had  then  a  yellowish  red  colour.  He  observed,  that,  though 
the  alkali  had  taken  from  it  a  great  deal  of  oxide  of  manga- 
nese, a  perceptible  portion  of  oxygei\i£ed  muriatic  acid  was  ' 
produced,  as  the  dissolution  went  on. 

A  white  powder  remained  at  the  bottom  of  the  liquor, 
which,  when  washed  and  dried,  weighed  88  cent.  (13*6  gr^), 
or  about  a  fiftli  of  the  weight  of  thQ  scoriae.  During  the 
evaporation  of  the  liquor,  which  was  carried  to  dryness,  « 
portion  of  the  same  substance  was  priecipitated,  which  waa 
freed  ()y  means  of  muriatic  acid  from  a  little  iron  that  fell 
down  with  it.  This  contained  some  traces  oi  chrome,  foe 
it  communicated  to  borax  a  decidedly  green  colour.  It  was 
$ikx. 

M.  Vauquelin  precipitated  the  iron  from  its  solution  by 
ammonia,  and  added  to  the  filtered  solution  oxalate  of  am- 
aaonia,  which  formed  in  it  a  pretty  copious  precipitate 
pf  oxalate  of  lime. 

The  irot),  still  moist  and  in  an  attenuated  state,  was  treat- 
ed with  acetous  acid,  4he  mixture  evaporated  to  dryness,  and 
the  residutmi  redissoUxd  in  water.  In  the  clear  and  colour- 
less liquor  was  detected  by  diflferent  means  the  presence  of 
oxide  of  manganese  and  of  alumine,  which  had  escape4 
the  action  of  the  alkali  in  the  first  operation,  and  of  a  pretty 
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large  quahtky  oF  Yxm^y  which  the  volatile  alkali  had  precipi«' 
taied  with  the  hel()  of  the  oxide  of  jron. 

JProm  these  experiments,  and  the  results  they  ftirnished^ 
it' is  evident,  that  the  scoria  of  the  refining  farnace,  on 
which  they  were  made,-  are  fortned  of,  Isi,  a  large  quantity 
of  iron  oxided  at  a  minimum;  ^d,  oxide  of  manganese; 
3d,  phosphatGof  iron;  4th,  chrome,  probably  in  the  state 
of  oxide;  5th,  silex;  6th,  alumina;  7th,  lime,  pan  of  which 
is  perhaps  coitlbined  with  phosphoric  acid, 
;  A  doubt  can  hardly  be  entertained,  that  all  these  matters 
were  contained,  at  least  in  part,  in  the  pig  iron  that  fur- 
nished the  scoriae :  the  charcoal  might  have  imparted  to  them 
at  most  some  lime,  silex,  and  manganese ;  but  the  analysis 
of  the  ores,  and  of  the  pig  iroii  itself,  will  soon  teach  ut 
what  we  ought  to  think  on  this  point. 

III.  Examination  of  the  Bog  Ores. 

The  ores  subjected  to  analysis  by  M.  Vauquelin  were, 
1st,  those  employed  at  the  forge  of  Drambon.  These  are. 
tn  spherical  nodules  of  different  sizes.  Some  irregular  frs^- 
ments  of  limestone  are  observed  among  them.  2d,  those  of 
Chamfont  and  Grosbois.  These.much  resemble  the  former. 
Those  of  Grosbois  contain  a  pretty  large  quantity  of  lime- 
stone. 3d,  that  of  Chatillou-sur-Seine.  This  is  of  an  ocfarey 
yellow  colour,  in  grains  as  ^mall  as  millet-seed  ;  no  lime- 
stone is  seen  among  it,  but  it  contains  a  pretty  large  quan- 
tity of  clay. 

M.  Vauquelin  gives  at  large  his  analysis  of  the  ore  of 
Drambon,  observing,  that,  the  other  ores  include  the  same 
principles,  though  in  different  proportions  ;  at  the  same  time  * 
the  quantities  he  has .  assigned  to  its  different  component 
parts  be  gives  only  as  approximations.    - 

Ten  grammes  (1^4*5  grains)  of  the  ore  of  Drambon, 
treated '  with  caustic  potash,'  assumed  a  very  intense  green 
colour,  that  communicated  itself  to  the  water  in  which  it 
was  lixiviated.  The  ore,  on  being  subjected  to  the  same  ope- 
ration a  second  time,  produced  a  similar  effect,  but  less 
jtriking.  n 
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The  liquors  were  boiled,  and  three  decig.  (4*6  grairtB)  of 
manganese  fell  down,  containing  a  little  silex,  and  a  minute 
portion  ol^iron. 

The  solution  retained  a  slight  yellow  colour,  as  in  that 
from  the  scoriae.  M.  Vauquelin,  supposing  this  colour  to 
Jbe  produced  hy  the  same  substance,  saturated  it  with  nitric 
acid.  With  this  liquor  he  mixed  a  solution  of  nitrate  of 
mercury  made  without  lieat:  when  it  became  colourless,  and 
a  white  precipitate  felKdown,  which  did  not  give  any  tinge 
to  glass  of  borax. 

As  the  liquor  contained  an  ^cess  of  acid,  it  was  suspect-^ 
cd,  that,  if  ajiiy  chromate  of  mercury  had  been  formed,  it 
was  held  in  solution.  Accordingly  a  few  drops  of  a  solu- 
tion of  pure  potash  were  added,  and  a  brown  red  precipitate 
wp  obtained,  which*  being  fused  with  borax,  gave  in  a  fine 
emerald  green;  This  indicated,  that  it  was  chromate  of  mser- 
cury,  perhaps  with  a  little  phosphate  of  the  same  metal. 

The  liquor  being  still  acid,  and  retaining  some  mercury 
m  solution,  M.  Vauquelin  imagined^  it  still  contained' 
chrome.  He  therefore  added  a  few  drops  of  nitrate  of  sil- 
ver, in  hopes  of  obtaining  a  crimson  red  precipitate;  but 
what  fell  down  was*of  an  orange  yellow,  and  did  not  give  a 
green  colour  to  borax.  Ft  was  phosphate  of  silver.  Potash 
added  to  the  remaining  liquor  procjuced  a  very  bulky,  floc- 
.  culent,  lemon-coloured  precipitate.  This  acquired  a  green 
hue  as  it  dried,  and  was  chromate  of  mercury,  containing 
silver,  with  a  small  quantity  of  alumine  and  silex. 
.  The  naercury  was  separated  from  the  silver  in  a  gentle 
heat  by  means  of  muriatic  acid,  diluted  with  two  parts  of 
water,  that  it  might  not  dissolve  the  muriate  of  silver.  A^ 
^once  the  precipitate  became  white,  and  the  acid  green.  The 
solution  being  evaporated  to  dryness  left  a  blackish  matter, 
which  gave  a  very  fine  green  colour  to  borax. 

Afterward,  by  employing  sulphuric  acid,  and  precipitating 
by  limewater,  M.  Vauquelin  obtained  1'5  per  cent^.  of 
ftagnesia.  Though  this  earth  was  found  in  the  pig  iron 
fh>m  each  of  the  five  bog  orfcs,  he  does  not  venture  lo  assert 
that  it  exists  in  all :  but  he  observes,  h^  has  much  more  rea- 
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son  to  think  that  chrome  and  phosphoric  acid  are  constantly 
found  in  it. 

Reflecting  that  oxide  of  manganese^  chrome^  and  mag- 
nesia',  which  be  had  just  obuined^  were  found  likewise  in 
aerolitesj'or  meteoric  stones^  he  questioned  whether  it  \yerc 
not  possible  fop  iron  ores  to  have  contributed  in  some  way 
or  other  to  the  formation  of  these  stones.  This  idea  led  him 
to  examih'j,  whether  nickel  likewise  did  not  occur  in  bog 
ores  ;  but  his  researches  were  fruitless. 

From  what  has  been  said  it  follows,  that  the  bog  ores 
analysed  were  composed  of,  ist^  iron;  2d,  manganese;  3df 
phosphoric  acid;  4th,  chrome;  5th,  magnesia;  6th,  silex; 
7th,  alumine;  and  8th,  lime.  The  chrome,  phosphoric  acid, 
and  magnesia  had  not  before  been  noticed  in  these  ores. 

IV.  Examination  of  tlie  Iron  thai  siillimes  and  collects  in 
the  Chimneys  of  the  refining  Furnace, 

This  iron  is  found  adhering  to  the  sides  of  the  chimncysi 
of  the  rjefining  furnace  in  the  shape  of  stalactites,  which  arc^ 
sometimes  more  than  a  foot  long  and  three  or  four  inches  in 
diameter.  They  are  formed  of  agglutinated  grains,  red  in 
their  fracture,  leaving  great  intervals  between  them,  and 
having  but  a  slight  action  on  the  magnet. 

We  shall  omit  the  particulars  of  M.  Vauquelin's  analysis^ 
which  he  concludes  with  the  following  words  : 

^'  In  this  sublimed  iron,  then,  there  are  oxide  of  manga- 
nese, silex,  phosphoric  acid,  and  above  all  a  great  deal  of 
chrome.  These  matters  therefore  have  been  volatilized  by 
the  caloric,  either  by  being  dissolved  in  this  fluid,  or  by 
yielding  to  the  impulse  of  the  current  of  air;  but  in  either 
case  they  have  issued  from  the  pig  iron  during  the  process 
of  refinirig.*' 

V.  Examination  of  the  Pig  Iron  of  Dramlon. 
aving  found  oxide  of  manganese,  chrome,  phosphoric 
,  and  earths,  in  thei  scoriae  of  the  refinii^  furnace,  \x 
natural  for  M.  Vauquelin  to  infer,  that  he  should  find 
$amc  substances  in  the  pig  iron ;  since  it  is  this  that 
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iiirnUbes  these  scoriae,  at  least  for  the  most  part,  in  the  pro- 
c^'ss  of  refining.  This  fact  was  fully  coniSrmed  by  analysis* 

He  proceeded  thus.  Ten  grammes  (134*5  grains)  of  gray 
pig  iron  of  Drambon  reduced  to  filing^  were  dissolved  in 
sulphuric  acid  diluted  with  six  parts  of  water;  The  hydro- 
gen gas  evolved  during  the  solution  was  collected.  It  bad 
an  extremely  fetid  smell,  veiry  much  resembling  that  of  phos- 
phurjetted  hydrogen  gas,  though  it  had  a  certain  pungency,^ 
%  which  the  phosphurettfed  hydrogen  has  not.  The  nature  of 
this  gas  will  be  noticed  presently. 

The  residuum  was  of  a  very  deep  black,  and  difiusect  an 
extremely  strong  smell  of  phosphorus.  It  weighed  5^ 
cent.  (8*3  grains),  or  a  little*  more  than  a  twentieth  of  the 
iron  employed.  The  upper  part  of  the  bottle  in  whicb^the 
solution  was  made,  and  the  tube  through  which  the  hydro- 
gen had  passed,  being  so  greasy  that  water  would  not  ad- 
here to  them^  M.  Vauquelin  suspected  that  oil  had  beett 
formed ;  a  fact  fist  announced  by  M.  Proust  a  few  years  agd 
on  a  similar  occasion,  and  which  M.  Vauquelin  adds  he  had 
himself  observed  before^that,  when  dissolving  certain  kinds 
of  tin.-— To  know  whether  any  of  this  oil  remained  in  the 
residuum  of  the  pig  iron  dissolved  in  the  sulphuric  acid,  he 
boiled  it  with  highly  dephlegmated  alcohol^  and  filtered  the 
liquor  hot. 

On  the  addition  of  water  this  alcohol  became  itiilky  ;  and 
being  exposed  to  a  gentle  heat,  drops  of  oil  separated  fron^ 
it  as  the  alcohol  evaporated.  This  oil  was  clear  and  trans- 
parent ;  it  had  a  slight  yellow  tinge ;  its  taste  was  hot  and 
a  little  pungent.  It  appeared  to  be  of  a  middle  kind  between 
the  volatile  and  fat  oils. 

When  the  oil  it  contained  was  separated  from  the  resi- 
duum of  the  pig  iron,  this  residuum  was  deflagrated  in  a 
jilver  crucible  with  a  little  very  pure  nitrate  of  potash,  the 
matter  was  washed  with  distilled  water,  and  a  light  yellow 
liquor  was  obtained.  This  was  mixed  with  a  solution  of  the 
nitrate  of  ammonia,  ta  precipitate  the  silex  and  alumine 
supposed  to  be  contained  in  it ;  and  a  small  quantity  of  these 
was  separated.  Llj^i^twater  added  to  the  filtered  liquor  formed ' 
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in  it  a  copious  precipitate^  which  haJ  all  the  cftaracters  o| 
phosphate  of  lime. 

To  ascertain  whether  chmme  was  contained  in  this  liquor^ 
it  was  first  boiled  to  volatilize  theammonia^  and  a  few  drops 
of  nitrate  of  mercury  were  added,  which  was  precipitated  of 
a  brown  yellow,  owing  to  a  little  lime  remaining.  Thia 
pecipitate,  however,  gave  a  green  colour  to  borax^  wbieK 
proves  that  it  contained  chrome. 

The  lixivium  from  the  residuum  of  the  solution  calcined 
with  nitrate  of  potash  then  contained  phosphoric  acid, 
chrome,  and  silex  mixed  with- a  little  alumine.  .There  was 
likewise  in  it  a  minute  portion  of  manganese. — ^The  resi- 
duum, when  thus  treatjed  and  lixiviated,  was  in  the  form  of 
a  reddish  powder,  which  was  dissolved  for  the  greater  part 
by  muriatic  acid.  There  remained,  however,  a  small  quan- 
tity of  grayish  matter,  which  was  silex  mingled  with  chrome, 
Jbr  it  gave  a  very  decided  green  colour  to  borar. — ^Thc  mu- 
riatic solution  contained  a  large  portion  of  iron.  It  assumed 
the  consistence  of  a  jelly  on  evaporation,  which  proves  that 
it  contarned  silex.  It  is  probable  that  a  little  chrome  and 
fiiahganese  were  also  concealed  in  it. 

It  appears  then  that  this  pig  iron,  besides  carburet  of 
iron,  contains  phosphuret  of  iron,  manganese,  chrome,  si- 
lex, and  alumine.  Next  to  the  iron  and  carbdn,  it  appeared 
tfoM.  Vauquelin  that  the  phosphorus  was  most  abundant. 
Jt  is  then  in  the  residuums  of  the  solutions  of  pig  and  bar 
iron  that  we  must  henceforward  look  for  phosphorus,  rather 
than  in  the  solutions  themselves,  as  has  hitherto  been  done. 
Probably  the  neglecting  to  examine  these  residuuma  with 
sufficient  attention  is  the  reason  of  our  remaining  so  ignorant 
of  the  causes  of  the  bad  quality  of  iron. 

M.  Vauquelin  admits  that  there  is  likewise  a  small  quan- 
tity of  phosphorus  converted' into  acid,  and  dissolved  in  the 
liquor,  probably  in  the  state  of  phosphate  of  iron,  by  means 
of  the  sulphuric  acid.  It  appears  to  him,  that,  when  the 
sulphuric  acid  is  less  diluted  with  water,  a  larger  quantity  of 
phosphorus  dissolves  in  the  liquor.  To  separate  this  phos- 
phate of  iron,  he  dilutes  the  solution  with-  seven  or  eight 
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j)afts  of  walcr,  and  mixes  with  it  carbonatp.of  pettah^  tBl 
ahnost  the  whole  of  the  ticid  is  satvraittdv  A  white  pveci^ 
pitate  is  formed,  more  of  Jess  <:opi0us  according  to  ihc  ktoil 
of  iron  employed ;  and  at  the  expiration  of  a  few  days  it 
grows  yellowish.  This  precipitate,  washed  and  dried,  he 
treats  with  potash  in  a  silver  crucible  at  a  red  heat :  be  then 
lixiviates  the  matter  with  water,  and,  after  having  saturated 
the  liquor  with  nitric  acid,  and  boikd  it  to  etpel  the  carbo^ 
nic  acid,  he  adds  Mmewater,  which  coimno^ly  forms  a  ivbitc 
Bocculent  precipttate,  tjt  seinitranspareifii  if  phosphoric  acid 
be  present.  He  has  Rkfewisc  fouud  a  large  quantity  of 
fchroine  in  the  precipitate  prodticed  by,  cartenatt  of  potash 
^  in  the  'solution  of  pig  iron  by  sulphuric  acid*  Itfollowf 
therefore,  that  chrome  as  well  as  phosphorus  id  oxygenized 
tftnd  dissolved  rn  snlphuric  acid. 

The  afkaline  liquor  should  be  tested  with,  nitrate  of  «m* 
fnoni4,  previously  to  saturating  it,  in  order  to  know  whether  , 
It  holds  any  silex  or  alutnine  in  solution.  If  it  docs,  i  s^rf^ 
ficient  quantity  should  be  added  to  precipitate  these  earths^ 
afiti-  which  they  must  be  separated  by  the  filter  j  as  without 
Ihis  precatition  they  would  be  precipitated  by  the  lime^  and 
tnighthe  -mistaken  for  phosphaife  of  lime.  M.  VatAjoelin 
fcas  found  very  evident  traces  of  this  saftt  in  the  pig  iron  of 
the  works  at  Drambon,  though  he  employed  sulphuric  acifl 
/diluted  with  six  parts  of  water  to  dissolve  it :  there  was  much 
less,  however,  than  iretnained  in  the  residuatli  of  the  solution. 
This  was  the  only  kind  of  pig  iron  he  eatamined,  but'h^ 
conceives  it  jirobable  that  rfl  4bje  ipoM  fttmi  bog  ores  ooni 
lain  the  same  ferfeign  toattt:f^. 

VI.  Examination  of  the  Bar  Iron  of  Dramlon  and  Pesmes. 
M,  Vauquelin  dissolved  five  gramnr^  (77'i  grains)  of  cold 
short  iron  of  Drambon  m  sulphuric  acid  diluted  \vhh  five 
parts  of  water.  The  hydrogen  gas  evolved  during  tht  disw 
At>tution  had  exactly  the  same  smell  as  that  of  the  gias  from 
thfe  pig  iron,  but  not  quite  so  powferfW.-^The  r^iduum  left 
by  these  five  grsitnmes  was  much  lete  copious  ibaiift  that  of 
the  pig  iron,  and  appeared  likewise  not  to  be  of  So  deefi  a 
Mack.    WWIe  wet,  it  emitted  a  very  sttt^hg  fcttd  smell, 
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analogous  to  that  of  hydrogen  gas.  It  weighed  15  cent, 
(2-3  grains),  amountiqg  to  three  per  cent.  The  solution  of 
the  iron  had  xht  Qame  smelly  which  \yas  not  di9sipatcd  but 
by  evaporation. 

A  few  particles  of  this  residuum,  thrown  on  a  burning 
coal,  emitted  a  white  vapour,  with  a  smell  resembling  tha,t 
of  arsenic  and  phosphorus.  Heated  red-hot  in  a  silver  cru- 
cible, it  burned  with  flaa^e,  and  left  behind  a  yellowish 
powder.  This  was  mixed  with  a  little  caustic  potash^  cal- 
cined^  .an4  lixiviated.  The  liquor  being  filtered^  s^turate^ 
with  nitric  acid,  and  subjected  for  a  few  minutes  to  heat^ 
limewater  was  added,  which  thrjew  down  a  white  ilopculent 
precipitate,  consisting  chiefly  of  phosphate  of  lime^  but  with  . 
ft  minute  portion  of  sile^,  and  perhaps  of  alumine. 

It  is  certain  from  these  experiments,  which  M.  Vauqueliu 
repeated  several  times,  that  the  iron  of  Drjambon^  thou^  it 
is  considered  as  of  pretty  good  quality^  contains  very  per? 
ceptible  traces  of  phosphorus.  He  likewise  fo\ind  §ome  slight 
traces  of  it  in  the  solution  by  sulphuric  acid. 

The  iron  of  Pesmes  afforded  nearly  the  same  results. 
The  residuum^  however,  was  l^s^  by  one  half,  amounting 
only  to  I|  per  cent.;  and  it  contained  less  phosphorus. 
This  iron  is  very  tqfi^gh,  ancj  is  reckoned  one  of  the  best  in 
Franche-Comt^. 

VII.  Qf  the  Hydxogen  Gas.. 
.    Various  experiments^  which  M.  YauqueUn  made  by  the 
help  of  oxygenated  muriatic  acid  on  the  hydrogen  gas  evolve4 
from  the  pig  and  bar  iron,  led  him  to  conclude  that  phos^ 
phorus  is  the  chief  cause  of  its  fetid  sinell. 

VIII.  Recapitulation  iind  Infer^jc^^ 
From  the  experimexits  I  ^ave  related^  says  Mi  Vauquelinj^ 
it  follows ; 

1.  That  the  five  sorts  of  bog  ore  I  analyse^  are  composed 

of  the  same  principles,  wbichi^  beside  iron,  are  silex^  al,u«* 

^ine, .  lime,  oxide  of  m^nganese^  phosphoric  acid,  magne- 

91^  and  chromic  acid. 

9.  That  the  five  soi[ts.  of  ore  hayipg  been  taken  without 
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selection  from  places  tolerably  diatant  from  each  other,  it 
i*  probable  that  all  ores  of  the  same  kind  contain  the  same 
substances. 

3.  .That  these  ores  wapt  only  nickel,  to  contain  the  sanie 
substances  as  the  stones  that .  have  fallen  from  the  atmo*^ 
sphere.  '   , 

4.  That  part  of  these  substances  remains  in  the  bar  iron, 
and  probably  in  larger  quantity  in  pig  iron,  which  may  be 
the  cause  of  its  greater  hardness  and  briltleness. 

5.  That  the  greater  part  of  these  substances  is  separated 
during  the  refining  of  the  pig  iron,  when  this  operation  i» 
well  executed ;  since  they  are  found  in  the  scoriae,  and  ta 
the  sublimed  iron  that  adheres  to  the  insides  of  thechim** 
neys  of  the  refining  furnaces. 

0.  That  traces  of  them,  however,  are  foimd  in  bar  iron  of 
^ood  quality }  and  that  probably  chrome,  phosphorus,  and 
manganese  are  the  chief  causes  that  render  iron  hot  short 
or  cold  short. 

7.  That  the  process  of  refining  merits  the  greatest  atten- 
tion from  iron-masters,  since  it  appears  that  the  good 
quality  of  iron  depends  on  Us  skilful  execution. 

8.  That  the  presence  of  phosphorus  and  of  chrome  is '  to 
be  sought  for  not  in  the  solutions  oiP  pig  and  bar  iron  aloue^ 
but  also  in  the  residuums  of  their  solutions. 

9.  That  by  the  union  of  hydrogen  and  carbon  during  the 
dissolution  of  iron,  and  particularly  pf  gray  cast  iron,  anoi] 
is  formed^  which,  in  conjunction  with  a  small  quantity  of 
phosphorus,  communicates  a  fetid  smeH  to  the  hydrogea 
gas  that  dissolves  them. 

10.  That  it  is  to  these  two  substances  xhfi  hydrogen  gas 
owes  its  properties  of  burning  with  a  bltie  flame^  and  being 
heavier  th^  when  pure. 

11.  Lastly,  That  the  oil  and  the  phosphorus  are  separated 
from  the  hydrogen  gas  by  oxygenized  muriatic  acid,  which 
4estrovf  theiHf 
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To  Mr.  Tilhcb. 

SIRj 

The  following  Paper,  with  some  other  ]^ISS„  lately  fell  fnto  mjr 
hands.  The  Paper  now  sent  appears  to  have  been  written  se* 
vefal  years  ago.     If  you  think  it  worthy  of  insertion  in  your 

,  valuable  Journal,  it  is  very  much  at  your  service. 

I  am  your  very  obedient  servant, 

Grevllle  street,  JOHN  Tauk-TOK.    * 

5an.  10,a809.  _  ^ 

i\ABifi$  CAMiNAj  or^  as  it  is  more  comtnoniy  called,  Hydro* 
phobia,  the  subject  of  t^e  following  dissertation,  is  a  disease 
as  little  understood,  yet  as  serious  in  its  consequences,  an4 
dreadful  ia  Its  effects,  as  any  with  which  the  hiimaa  body 
k  affected.         <  .  ^ 

It  may  be  defined  a  painful  and  difEcult  state  of  degluti* 
tion,  attended  with  great  anxiety  and  horror  of  couoten^ce, 
with  oQcasioBal  convulsive  paroxysms  |  and  ^hesettie  conse* 
^ueace  of  the  bite  of  a  mad  aniinaL 

Sislory  of  the  Disease. 

The  symptoms  take  place  at  Very  irregulanr  and  oricertain 
intfeirals  of  time  after  the  bite,  having  been  known  to  occtft 
as  early  as  the  third  week^  and  as  tale  a6  nine  or  twelv^a 
tt)bnth6;  but  for  ihemoM  part  the  cowwnen cement  of  the 
flisea^e  may  be  placed  at  four  or  feix  weeks  from  the  time  of 
the  accident.  In  modt  cases,  the  first  symfuomns  a  paitiitii 
imd  uneasy  sensation  in  the  pai<t  where  the  bite  was  in* 
flicted  ;  but  this  is  not  to  be  considered  as  a  constant  or  in- 
variable occurrence. 

Among  the  earliest  appearances  are  to  be  ranked  kngaor, 
depression  of  spirits,  timidity,  disturbed  sleep,  frightful 
drefeittiiS,  sighing)  and  loss  of  appetite;  sometimes  with 
Bause^a,  weight  al  the  stomach,  ami  rigon  '  '    ■ 

In  a  short  time  the  unhappy  object  becoiM^s 'extrertie^ 
sensible  to  all  external  impressions,  the  sense  of  touch,  of 
hearing  and  seeing,  being  more  or  less  affected  in  different 
cases.  Upon  attempting  to  swallow  the  smallest  quantity 
eitlxer  of  solids  or  fluids^  but  especially  the  latter,  although 

*  frequently 
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iipcqueutly  e^tcited  to  it  by  tliirst,  the  greatest  agitation  and 
horror  are  produced,  with  an  apparently  strong  convulsive 
affection  of  the  pharynx,  and  oesophagus,  dHHculty  of  breath- 
ing, tremor,  great  anxiety  and  impatience,  and  remarkable 
quickness  of  circulation . 

-  The  patient  is  not  so  much  agitated  by  the  sight  of  solid$ 
or  fluids  in  the  early  state  of  the  disease,  as  is  cotnmanly 
imagined;  walery  liquors  being  sometimes  carried  to  the 
ilHnith  with  fortitude  and  composure  ;  but,  immediately  oa 
touching  the  lips,  are  rejected  with  a  violent  and  frightful 
agitation,  the  mind  being  at  that  time  more  particular!^ 
conscious  of  the  inability  of  swallowing. 

Solids  are,  notwithstanding,  in  some  cases,  got  down, 
even  in-the  advanced  stage  of  the  disease,  but  never  witiiout 
pai^i  and  agitation,  being  thrust  into  the  mouth  in  a  pecu« 
liar  hurried  and  greedy  manner,  and  invariably  exciting  or  \n^  ^ 
creasing  the  convulsions,  which  constitute  so  formidable  a 
part  of  the  disease. 

After  these  symptoms  have  continued  12,  18,  or  24  hour! 
(the  progress  being  somewhat  different  in  different  cases), 
the  disorder  puts  on  the  most  distressing  atid  melancholy 
appearance  5  the  convuls'rve  attacks,  which  were  before  ex- 
cited chiefly  by  the  attempt  to  swallow,  now  occur  spon- 
t$meoas^y  every  10  or  15  minutes,  the  whole  body  being  so 
violently  agitated  as  to  require  several  assistants  to  support 
^  ibe  patient.  The  countenancte  is  wild,  the  eyes  red  and 
vtaring,  and  large  drops  of  sweat  pour  from  the  headend  face. 

ki  the  httervak  of  these  paroxysms,  the  miserable  sufferer 
befComcH  somewhat  composed,  complains  of  an  uneasy  sen^ 
^tion  across  ibe  breast,  and  a1«o  in  the  throat,  often  ascrib- 
ing 4t  to  tvittd,  and  wondering  that  he  is  not  able  to  dis^ 
ctMTge  it,  so  as  to  obtain  relief. 

The  secretion  of  saHva  is  now  much  increased,  but  of 
>84ich  a  thick  viscid  quality,  that  the  patient  is  obliged  to 
CKert  considerable  force  to  dischai^e  it  from  his  mouth.  Tbfe 
Planner  of  doing  this,  am:  the  frequency  with  which  it  in 
repeated,  joined  to  the  peculiar  anxious  state  of  the  conn-* 
tenance  already  mentioned,  so  strongly  ctyaracteriz^  t1»te 
disease,  that  the  mo«t  sisipericial  observer.  Having  seen  one 

cas% 
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case  6f  it,  can  scarcely  afterwards  be  at  a  loss  to  distiDguish 
another.  As  the  disease  draws  towards  a  conclusion,  the 
intellectual  facuUics,  which  had  before  remained  wonderfully 
perfect,  give  way,,  the  patient  being  affected  with  delirium 
of  the  fiercest  and  most  unmanageable  kind,  especially  du- 
ring the  paroxysms  of  convulsion,  which  become  so  fre- 
()uenc  as  scarcely  to  have  any  interval. 

The  strength  is  at  length  exhausted ;  the  pulse  is  extremely 
small,  weak,  quick,  and  intermitting  ;  cold  clammy  swealt 
8upcr\^ene5  the  countenance  is  somewhat  livid  and  fright- 
fully distorted;  and  in  this  stale  a  general  return  of  convul- 
sion puts  an  end  to  one  of  the  most  melancholy  and  affect-e 
ing  scenes  that  the  human  mind  can  well  form  an  idea  of. 
This  fatal  termination  happens  most  commonly  about  the 
^nd  of  the  third  day  from  the  first  attack,  though  it  has 
sometimes  occurred  as  early  as  the  second,  and  at  other 
times  as  late  as  the  fourlii  day. 

No  anatomical  examination  that  has  hitherto  been  made 
on  this  subject,  seems  to  have  thrown  any  light  upon  it. 
Different  parts  of  th^  fauces,  pharynx,  and  oesophagus  have 
been  frequently  found  slightly  inflamed',  pmbably  owing  to 
the  exertions  to  which  these  parts  are  subjected  in  the  course 
of  the  disease.  Tl\e  lungs  have  also  been  generally  found 
.disteAd^  with  blood,  and  in  some  cases  the  vessels  of  the 
br^n^kewise;  both  of  which  may  be  supposed  to  depend 
on  the  irregular  action  of  the  heart.  The  only  disease  wiUi 
which  lbi$  is  likely  to  be  confounded  is  tetanus  ;  the  painful 
and  difficult  deglutijion,  with  the  convulsive  parojcysnis,  being 
common  to  both  ;  but  the  continued  stiffness  of  the  jaw», 
or  the  spasm  of  the  muscles  by  which  the  jaws  are  kept 
fixed,  which  is  essential  to  tetanus,  will  at  once  lead  to  <i 
fatisfactory  distinction,  independent  of  the  circumatancea  of 
jn&ction,  which  we  always  annex  to  hydrophobia. 

With  regard  .to  the  theory  of  this  disease,  there  are  several 
important  questions  which  naturally  present  themselves  iof 
consideration,  each  requiring  a  separate  and  perhaps  e:(t^nr 
sive  discussion,  viz..  To  what  is  the  origin  of  the  infection 
to  be  ascribed  ?  To  what  animals  is  it  confined  ?  Is  any 
country  exempted  from  it,  and  in  what  cliiriates  is  it  mo^ 
X,  \  frequent  J 
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frequent  ?  Is  the  infection  confined  to  the  saliya?  Is  ab- 
sorption necessary  to  tKe  production  of  the  disease  ?  At  how 
late  a  period  is  the  destruction  of  the  part  on  which  the  bite 
was  inflicted,  effectual  in  preventing  the  disorder?  Are  the 
symptoms  accompanied  by  a  stale  of  increased  excitement^ 
or  by  debiUty  ? 

The  limits  of  this  paper  will  not  permit  me  to  enlarge  on 
these  interesting  topics  ;  but  Ave  may  shortly  observe,  that, 
whatever  may  be  the  origin  of  the  infection,  it  does  not  ap- 
pear to  be  confined  to  any  particular  class  of  animals,  or  any 
particular  country  or  climate ;  that,  with  regard  to  absorption 
as  necessary  to  the  production  of  the  disease,  it  is  difficuU  to 
form  a  decided  opinion ;  for  while  on  the  one  hand  we  have 
the  analogy  of  other  poisons,  as  that.of  hies  venerea,  in  fa-r 
vour  of  absorption,  we  must  observe  on  the  other,  that  this 
disease  bears  a  great  resemblance  to  tetanus,  where  there  is 
not  the  most  distant  suspicion  of  any  thing  absorbed  to  ac« 
count  for  the  mischief  j  and  further,  that  the  lymphatic 
glands  in  the  courae  of  absorption  have  never,  as  &r  as  I 
know,  been  foimtf  diseased. 

Could  this  point  be  settled,  we  should  have  less  difficulty 
indetennining  tbe  i^ext,  namely,  the  period  at  which  the  de-  . 
siruction  of  the  part  bitten  would  be  effectual  in  prevenftng 
the  occurvence  of  the  disease ;  for,  were  it  clearly  shown  to  be 
produced  by  absorption,  we  should  be  inclined  to  think  that 
the  operation  would  be. successful  any  time  before  the  comr 
Inencement  of  the  pain  is  the  part  mentioned  in  the  history. 

As  to  the  question  whether  the  hydrophobia  be  a  disorder 
accompanied  by  iticreased  excitement  or  debiKty,  it  is  ne- 
cessary to  say,  that,  by  increased  excitement,  I  mean  not 
only  a  greater  frequency  of  action  in  the  heart  and  arteries, 
bat  of  strength  likewise.  In  some  cases  of  this  disease,  tbe 
symptoms  seem  to  have  indicated  such  a  condition ;  as,  for 
example,  tbe  rapid  and  apparently  strong  state  of  circula- 
ftcn,  and  the  fierce  and  unmanages^ble  delirium.  Bleeding^ 
has  seemed  to  be  strongly  indicated  from  these  circum- 
Maoce»,  and  baii  accordingly  had  a  full  and  fair  trial ;  but 
the  eff<^ts  have  by  no  means  tended  to  confirm  the  idea  on 
i|yhi^l>  tbcprac^ieew^t  founded,  Tbe  delirium  and  frequency 

■;.•-■  of 
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of  circulation  bare  rather,  on  the  contrary,  bfcn  lacreaied 
by  it.  It  is  not  .unlikely^  when  we  take  a  view  of  the  action 
of  the  other  poisons,  that  there  mAy  be  a  difference  in  differ- 
ent cases ;  thus,  the  small-pox  is  someticnes  attended  with 
strong  infkmmatory  symptoons ;  at  other  times  with  great 
debility  ;  and  this  difference  not  depending  on  any  variety  ia 
^e  poison  itself,  but  on  the  state  of  the  constitution  and 
other  accidental  circcunstances.  I  am  not  able  ta  determine 
bow  far  the  analogy  will  apply  to  hydrophobia.  That  it  ia 
sometimes  connected  with  debility  caonot  be  doubted, 
having  occurred  in  delicate  children,  in  whom  the  palsehas 
been  weak  throughout  the  whole  of  the  disease.  Thk  weak- 
ness, too,  must  necessarily  be  increased  by  the  unhappy  st«UK 
of  deglutition,  which  prechiides  all  oourisbment  by  the  moutb« 
There  are  several  •other  circumstances  also,  which  ai«  fa- 
vourable to  the  idea  of  debility  as  connected  with  ibis  oodi*^ 
plaint :  thus,  it  is  well  known  that  some  of  the  ino»t  violent 
convulsive  disorders  are  attended  with  great  debility^  and 
the  only  metbpd  of  removing  tbetiif  «fleQtually,  is  by 
strengthening  the  constitution,  Agaiiiy^ia  fierce  and  very 
unmanageable  state  of  delirium  ocours  in  «ome  cases  of  tow 
fiever,  where  every  other  symptom  ppints  e«(*  wcvkness,  tod 
the  free  use  of  wine  at  such  times  has  produced  iJhe.happiesi 
effect*.  Although  then  i-t  is  far  from  my  intention  %o  pro-* 
pose  debility  as  explaiaaicry  of  the  syoif>6o«is  of  hytlropfadfafa, 
yet  it  appears  to  be  th^  coodiiton  of  the  body  whit:h  iiit>si 
generally  accompanies  it,  and  which  should  not  be  kot 
sight  of  in  the  treatment 

Mtiliod  of  Treairuent. 
.  I  have  no  hesitation  in  afBrming,  that  there  is  no  wett^ 
nikarked  case,  of  this  disorder  in  which  a  cure  batibedn  otsh 
tftined  after  the  symptoms  have. made  their  appearance; 
$tid  even  with  regard  to  the  preveotton*  that  there  rs  no 
piethod  of  treatment  (that  of  removing  the'  pout  eaoepced) 
which  can  in  any  degree  be  depended- oa.  '  : 

The  disorder  has  repeatedly  occurred  after  the  fiilleM  trial 
of  theOrmskirk  and  other  fopasted  spec«fica«  A»d  no  favotM'^ 
ible  taacUsioo  can  be  drawu  from  thwe  instances  in 

which 
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ilfhich  patients  havkig  taken  snch  remedies,  have  escaped. 
First,  because  many  bues  are  inflicted  by  animaU  which  are 
not  diseased^  but  only  supposed  to  be  so*  Secondly,  If  the 
animal  be  decidedly  mad,  all  of  those  on  whom  the  bite  is 
inflicCed  are  not  the  subjects  of  the  disease,  some  of  them 
escaping  independently  of  any  medicine* 

After  the  symptoms  have  made  their  appearance,  there 
are  some  remedies  which  appear  to  have  had  so  full  a  trials 
that  their  exhibition  should  be  totally  laid  aside  in  future. 
Of  these  are  the  Ormskirk  medicine,  musk,  mercurials^ 
bleeding,  warm  bath,  and  opium;  and  therefore,  in  con- 
ducting the  treatment  hereafter,  I  vvould  propose  in  thtS 
first  place,  that  we  should  seek  for  a  specific  among  those  ' 
articles  of  the  materia  medica  which  are  known  to  exert 
atrong  effects  upon  the  body*  Among  the  metallic  prepa- 
rations, I  would  more  particularly  recommend  a  trial  of  those 
of  lead,  copper,,  zinc,  and  lastly  of  arsenic.  Among  the 
vegetables,  tobacco,  cicuta,  aconite,  henbane,  &c.  Several 
remedies  of  this  description  may  be  administered  at  tlie  same 
time. 

But  while  we  are  endeavouring  in  this  way  to  find  out 
6l  Specific  for  the  poison  of  hydrophobia,  I  would  not 
neglect  other  objects,  which  appear  to  be  of  consequence, 
and  which  do  not  interfere  with  it.  Thus,  I  should  en- 
^avour  to  administer  frequent  clysters  composed  of  broth^ 
milk,  and  other  nutritious  articles.  Various  antispasmodics 
njay  be  combined  and  employed  in  the  same  form,  for  it  is 
in  vain  to  expect  thkt  the  patient  can  swallow  so  frequently 
as  would  be  necessary  to  the  fair  trial  of  such  remedies. 
Camphor,  asaf(Btida,  castor,  aether,  fee,  may  all  be  com- 
bined in  the  form  of  clyster,  and  injected  every  second 
or  third  hour.  When  these  different  plans  have  been  tried,, 
if,  the  disease  should  still  baffle  our  endeavours^  let  us 
not  continue  tame  witnesses  of  so^  melancholy  a  spectacle,, 
but  prqceed  to  methods  which  no  other  situation. could  jus** 
tify — I  mean  that  of  injecting  into  the  blood  vessels  va- 
rious active  remedies,  having  previously  tried  upon  animals 
(a&  some  kind  of  guide)  in  what  quaf>tilies  they  can  be  rd- 
^  ceived 
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ceived  into  circulation  without  fatal  effects.  Tf  these  should 
be  found  unsuccessful^  to  expose  the  patient  for  a  Certain 
length  of  time  to  one  or  other  of  the  mepbttic  gases. 


V.  On  Deal  Pendulum  Rods, 

Lynn,  Dec. *1 7th,  18«8. 

s,u^  To  Mr.  Tilloch. 

XT  has  been  frequently  observed,  that  clocks  with  wooden 
penduluin  rods  vary  considerably  in  their  rates  of  going,  at 
different  seasons  of  the  year  ;  but  the  cause  of  this  irregula- 
rity still  remains  in  some  obscurity,  for  want  of  a  greater 
number  of  observations^  ' 

Mr.  Ludlam  says,  ^*  That  such  a  pendulum  rather  loses 
in  cold  and  gains  in  warmer  weather  *."  Mr.  Wollaston  had 
a  clock  with  a  pendulum  rod  of  deal,  and  he  says,  *^  It  ap- 
pears as  if  the  clock  gained  in  warm  and  lost  in  cooler 
weather:,  but  this  is  not  clear.  It  began  to  gain  before 
the  weather  grew  warm.  Whether  this  be  owing  to  damp, 
or  any  other  causes,  logger  experience  and  abler  observers 
ma)' discover  t**' 

My  clock,  of  the  rate  of  which  the  following  table  contains 
a  short  abstract  from  1798  to  1807>  has  a  deal  pendulum 
rod,  a  dead  escapement,  and  goes  when  winding  up.  The 
daily  rate  was  ascertained  by  a  transit  instruinent  which 
stands  in  the  same  room  with  the  clock,  and  the  observations 
were  taken  at  all  convenient  opportunities,  as  an  exact  rate 
cannot  be  found  from  observations  taken  only  once  in  a  fort- 
night or  three  weeks. 

It  appears  from  this  table,  that  pendulums  with  wooden 
rods  gain  most  in  the  driest,  and  lose  most  in  the  dampest 
weather.  I  could  never  discover  that  heat  or  cold  had  any 
effect  upon  my  clock,  further  than  ihat  it  went  very  regularly 
during  hard  frosty  weather,  which  I  suppose  was  owing  to 
the  moisture  in  the  pendulum  being  frozen.  And  it  also  ap- 
pears, that  moisture  does  not  affect  the  wood  so  much  as 

*  Ludljun*«  Observations,  p.  40.  f  Pkil.  Tmns.  abridged.  No.  50,  p.  216^ 

,  the 
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the  contrary  ex4kne,  but  the  greatest  rate  of  gaining  wae 
pnly  of  short  duration  :  hence  it  may  be  supposed,  that  the 
wood  iiubibed  moisture  rapidly  ai  soon  as  the  dry  season 
was  over.  I  am,  sir,  your  humble  servant, 

£z.  Walker. 

Table  of  ilie  greatest  Variations  in  the  daily  Rates  of  tlires 
Clocks  with  Deal  Pendulum  Bods. 


Time  of  the  year  when  the  greatest 
loss  and  eain  in  the  daily  rate  of  the 
clock  took  place. 


Greatest  varia-|Greate«tan« 
cion  in  the  daily  jnual  vana< 
••ate  of  the      tion,  in  the 


lot?k in  twelve 
;nonth8. 


i 


1798. 
1799. 
800 
1801. 
1802. 
1803. 

1804. 
1806, 

1806 
1807 


1770 
1771 


Feb.    4th  and  the    6th, 

Sep.  I4th   —  15th, 

Feb.  24  th   25th, 

July:25lh  26th, 

Feb."    4th   : *     5th, 

Aug,  18th   27  th, 

Jan.     7th 8th, 

July  nth  — ^-^ —  14tb, 

March  7th  Qth, 

Oct.  nth  ■  13th, 

Feb.  I8lh  23d, 

LScp.  25th  29th, 


rate  of  the 
clock, 


Another  pend.  with  a  wooden  rod  put  to  the  same  clocks 

Between  Jan.  24th  and  the  25th, 

Do.         June  20th 22d, 

Do.        Dec.  27  &  Jan.  I,  1 607, 
Do.        Aug.  7th  and  the  9th, 


5-39 


4«22 


The  Rev.  Francis  IVollastorCs  Clock*. 


Between  Dec.  22d  and  the  30th;  — 
Do.         June  1st  — 


1767 
1768 


1-9 
2-4 


18th;  +    2-4     /I 
From  Ludlam's  Observations^  p.  44. 

} 


Between  Oct.  30th  &Nov.  13th, 
Do.         May  1 8ih  and  the  3 1  st. 


—   2'2 
-h    3'2 


4-3 


5-4 


"^  PhUosophical  Transactions  abridged,  No.  50,  p.  2)6. 

Vr.  An 
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VI.  jin  Account  of  a  Method  of  Iiastening  ilw  MaluratwHr 
of  Grapes.  By  John  Williams,  Esq.^  in  a  Letter  t9 
the  Rt.  Hon.  Sir  Joseph  Banks,  Bart.  K.B.  P.R.S.* 

aiR, 
It  is  a  fact  well  known  to  gardencra,  that  vines^  when  ex- 
posed in  this  climate  to  the  open  air,  although  trained  to- 
walls  with  southern  aspects,  and  having  every  advantage  of 
judicious  culture,  yet  in  the  ordinary  course  of  our.  seasons- 
ripen  their  fruit  with  difficulty,  '  This  remark,  however, 
though  true  in  general,  admits  of  some  exceptions ;  for  I 
have  occasionally  seen  irtes  of  the  common  white  muskadine, 
and  black  cluster  grapes,  that  have  matured  their  fruit  very 
wqll,  and  earlier  by  a  fortnight  or  three  weeks  than  others 
of  the  san>e  kinds,  and  apparently  possessing  similar  advan« 
tages  of  soil  and  aspect. 

The  vines  that  ripened  the  fruit  thus  early,  I  have  gene- 
rally remarked,  were  old  trees  having  trunks  eight  or  tea 
feet  high,  before  their  bearing  branches  commenced.  It 
occurred  to  me,  that  this  disposition  to  ripen  early,  mighti 
Tbe  occasioned  by  the  dryness  and  rigidity  of  tlte  vessels  of 
the  old  trunk  obstructing  the  circulation  of  that  portion  of 
the  sap  which  is  supposed  to  descend  from  "the  leaf.  And 
to  prove  whether  or  not  my  conjectures  were  correct,  I  made 
incisions  through  the  bark  on  the  trunks  of  several  vinesi 
growing  in  my  garden,  removing  a  circle  of  bark  frcMfn  each« 
and  thus  leaving  the  naked  alburnum  above  an  inch  in* 
width  completely  expbsed  ;  this  was  done  in  the  months  of 
June  and  July.  The  following  autumn  the  fruit  growing 
on  these  trees  came  to  great  perfection,  having  ripened  from 
9  fortnight  to  three  weeks  earlier  than  usual :  but  in  the 
succeeding  spring  the  vines  did  not  shoot  with  their  ac- 
customed vigour,  and  I  found  that  I  had  injured  them  by 
exposing  the  alburnum  unnecessarily. 

Last  summer  these  experiments  were  repeated ;  at  the  end 
of  Jubj  and  beginning  of  August y  I  took  annular  excisions 
of  bark  from,  the  trunks  of  several  of  my  vines,  and  that  th« 

**  Vtom  Tranttctioas  of  the  Horticukural  Society,  vol.  u 
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•xposed  alburnmn  might  be  againcovered  with  new  bark  by 
the  tind  of  autumn^  the  removed  cirdek  were  made  rather 
less  iHan  a  quarter  of  an  inch  in  width.  Two  vines  of  the 
white  Fmntmiac,  in  similar  gtales  of  growth,  being  trained 
near  to  each  other  on  a  south  wall,  were  selected  for  trial ; 
one  of  these  was  experimented  on  (if  I  may  use  the  term], 
the  other  was  left  in  its  natural  state,  to  form  a  standard  of 
comparifiOD.  When  the  circle  of  bark  had  been  removed 
about  a  fortnight,  the  berries  on  the  experimented  tree  be- 
g*n  evidently  to  swell  faster  than  those  on  the  other,  and 
by  the  beginning  of  September  showed  indications  of  ap- 
proaching ripeness,  while  the  fruit  of  the  unexperimented 
tree  continued  green  and. small.  Irt  the  beginning  of  Octo^ 
bcTy  the  fruit  on  tlie  tree  that  had  the  bark  removed  from  it 
was  quite  ripe,  the  other  only  just  began  to  show  a  dispo- 
sition to  ripen,  for  the  bunches  were  shortly  afterwards  de- 
stroyed by  the  autumnal  frosts.  In  every  case  in  which 
circles  of  bark  were  removed,  I  inyariably  found  that  the 
fruit -not  only  ripened  earlier,  but  the  berries  were  consi- 
derably larger  than  usual,  and  more  highly  flavoured. 

The  effects  thus  produced,  I  can  account  for  only,  by 
adopting  Mr,  Knight*s  theory  of  the  downward  circulatioii 
of  the  sap,  the  truth  of  which  these  estperiments,  in  my 
opinion,  tend  strongly  to  confirm.  I  therefore  imagine  by 
cutting  through  thp  cortex  and  liber  without  wounding  the 
alburnum,  that  the  descent  of  that  portion  of  the  sap  which 
has  undergone  preparation  in  the  leaf  is  obstructed  and  con- 
fined in  the  branches  situated  above  the  incisiqn  \  conse* 
quently  the  fruit  is  better  nourished  and  its  maturation  hast- 
ened. It  is  certainly  a  considerable  point  gained  in  the  cul- 
ture of  the  vine,  to  be  able  to  bring  the  fruit  to  perfection, 
by  a  proccse  so  simple,  and  so  easily  performed.  But  lest 
there  should  be  any  misconception  in  the  foregoing  state- 
ment', I  will  briefly  describe  the  exact  method  to  be  follow- 
ed by  any  person  who  may  be  desirous  of  trying  this  mode 
of  ripening  grapes.  The  best  tim^  for  performing  the  ope- 
ration on  vines  growing  in  the  open  air,  is  towards  the  end 
of  July,  or  beginning  of  August  ^  and  it  is  a  material  point. 
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uot  to  let  the  removed  circle  of  bark  be  too  wide :  from  o^Te 
to  two  eighths  oF  an  inch  will  bea  space  of  sufficient  width* ; 
the  exposed  alburnum  will  then  be  covered  again  with  new 
bark  before  the  ^following  winter,  so  that  there  will  be  no 
danger  of  injuring  the  future  health  of  the  tree. 

It  is  not  of  much  conscfquence  in  what  part  of  the  tree 
the  incision  is  made^  but  in  case  the  trunk  is  very  large,  I 
should  then  recommend^  that  the  circles  be  made  in  the 
smalJer  branches,  •       • 

It  is  to  be  observed  that  all  shoots  which  come  out  from 
the  root  of  the  vine,  or  from  the  front  of  the  trunk  situated 
below  the  incision,  must  be  removed  as  often  as  they  appear, 
unless  bearing  wood  is  particularly  wanted  to  fill  up  the 
lower  part  of  the  wall^  in  which  case  one  or  two  shoots  may 
.  be  left. 

Vines  growing  in  forcing  houses  are  equally  improved  in 
point  of  size  and  flavour,  as  well  as  made  to  ripen  earlier  by 
taking  away  circles  of  bark  :  the  time  for  doing  this,  is  when 
the  fruit  is  set,  and  the  berries  are  about  the  size  of  small 
shot.  The  removed  circles  may  here  be  made  wider  than 
on  vines  growing  in  the  open  air,  as  the  bark  is  sooner  re- 
newed in  forcing  houses,  owing  to  the  warmth  and  moisture 
in  those  places.  Half  an  inch  will  not  be  too  great  S,  width 
to  take  off  in  a  circle  from  a  vigorous  growing  vine,  but  I 
do  not  recommend  the  operation  to  be  performed  at  all  in 
weak  trees. 

I  think  that  this  practice  may  be  extended  to  other  fruits, 
so  as  to  hasten  th^ir  maturity,  especialiy^^^,  in  which  there 
is  a  most  abundant  flow  of  returning  sap  ;  and  it  demon- 
strates to  us,  why  old  trees  are  more  disposed  to  bear  fruit 
than  young  ones.  Miller  informs  us,  that  the  vineyards  in 
,  Italy  are  thought  to  improve  every  year  by  age,  till  they  are 
50  yea^s  old.  It  therefore  appears  to  me,  that  nature,  in 
the  course  of  time,  produces  effects,  similar  to  what  I  have 
above  recommended  to  be  done  by  art.  For,  as  trees  be- 
coine  old,  the  returning  vessels  io  not  convey  the  sap  into 
the  roots,  with  the  same  facility  they  did  when  young:  thus, 
by  occasionally  removing  circles  of  bark,  we  only  anticipate 
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\be  process  of  nature ;  in  both  eases  a  stagnation  of  the  true 

8^  is  obtained  in  the  fruiting  branches^  and  the  redundant 

nutriment  then  passes  into  the  fruit. 

I  have  sometimes  found  that  after  the  circle  of  bark  has, 

been  removed^  a  small  portion  of  the  inner  bark  has  adhered 

to  the  alburnum  :  it  is  of  the  utmost  import^ce  to  remove 

this^  though  ever  so  small^  otherwise  in  a  very  short  space 

of  time^  the  communication  is  again  established  with  the 

root^  and  little  or  no  effect  produced.     Therefore  in  about 

ten  days  after  the  first  operation  has  been  performed^     I 

generally  look  at  the  part  from  whence  the  bark  was  re* 

BDOved,  and  separate  any  small  portion^  which  may  hav« 

escaped  the  knife  the  first  time. 

I  am^  sir^  your  obedient  servant, 

Pltmaston,  Worcesterskire^  JOHN  WiLLIAMS* 

April  20,.  1808. 

» - 

VIL  On  a  new  Method  of  training  Fruit  Trees.    By  Thos, 
Andrew  Knioht,  Eisq.,  F.R.S.,  &c.* 

JL  ROM  the  result  of  experiments  I  have  made  to  ascertain 
the  influence  of  gravitation  on  the  descending  sap  of  trees, 
and  the  cause  of  the  descent  of  the  radicle,  and  ascent  of 
the  expanding  plumule  of  germinating  seeds  fj  I  have  been 
induced  to  believe  that  none  of  the  forms,  in  which  fruit 
trees  are  generally  trained,  are  those  best  calculated  to  pro- 
mote an  equal  distribution  of  the  circulating  fluids ;  by 
which  alone  permanent  health  and  vigour,  and  power  to 
afford  a  succession  of  abundant  crdps,  can  be  given.  I  hav^ 
therefore  been  led  to  try  a  method  of  training  which  is,  I 
believe,  different  from  any  that  has  been  practised ;  and  as 
the  success  of  this  niethod  has  fully  answered  every  expec- 
tation I  had  formed,  I  have  thought  a  concise  account  of  it 
might  not  be  unacceptable  to  the  Horticultural  Society.  I 
confine  my  account  to  the  peach  treCji  though,  with  a  little 
yariation,  the  method  of  training  and  pruning,  .that  I  re- 

♦  From  Ti'ansactions'of  the  Horti<^Itural  Society,  vol.  i. 
f  Philotfophical  Transactions,  1806  ziid  1S07. 
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commend,  is  applicable,  even  with  superior  ildvantagei,  to 
the  cherry,  plum,  and  pear  tree;  and  I  must  observe,  that 
when  trees  are  by  any  means  deprived  of  the  motion,  which 
their  branches  naturally  receive  from  winds,  the  forms  in 
which  they  are  trained,  operate  more  powerfully  on  their  per- 
manent health  and  vigour,  than  is  generally  imagined. 

My  peach  trees^  which  were  plants  of  one  year  old  only, 
were  headed  down,  as  usual,  early  in  the  spring,  and  two 
shoots  only  were  trained  from  each  stem  in,  opposite  direc- 
tions, and  in  an  elevation  of  about  five  degrees ;  and  \vhcn 
the  two  shoots  did  not  grow  with  equal  luxuriance,  I  de- 
ptessed  the  strongest,  or  gave  a  greater  elevation  to  th6, 
weakest,  by  which  means  both  were -made  to  acquire  and  to- 
preserve  an  equal  degree  of  vigour.  These  shoots,  receiving 
the  whole  sap  of  the  plants,  grew  with  much  luxuriance, 
and  in  the  course  of  the  summer  each  attained  about  the 
length  of  four  feet.  Rftny  lateral  shoots  were  of  course  emit- 
ted from  the  young  luxuriant  branches;  but  these  were 
Np'nched  off  at  the'first  or  second  leaf)  and  were  in  the  suc*^ 
ceeding  winter  wholly  destroyed  |  when  the  plants,  after 
being  pruned,  appeared  as  represented  in  Plate  II.  Fig.  !• 
This  form,  I  shall  here  observe,  might  with  much  advan- ' 
tage  be  given  to  trees  whilst  in  the  nursery ;  and  perhaps  it 
is^  the  pnly  form  which  can  be  given,  without  subsequent 
injury  to  the  tree  :  it  is  also  a  form  that  can  be  given,  with 
very  little  trouble  or  expense  to  the  nurseryman. 

In  the  succeeding  season  as  many  branches  were  suffered 
to  spring  from  each  plant  as  could  be  trained  conveniently, 
without  shading  each  other ;  and  by  selecting  the  5/ro72^^5/ 
and  earliest  buds  towards  the  points  of  the  year  old  branches, 
,  and  the  weakest  and  latest  near  their  bases,  I  was  enabled 
to  give  to  each  annual  shoot  nearly  an  equal  degree  of  vi- 
gour;  and  the  plants  appeared  in  the  autumn  of  the  second 
year  nearly  as  represented  in  Fig.  2.  The  experienced  gar- 
dener will  here  observe,  that  I  exposed  a  greater  surface  of 
leaf  to  the  light,  without  placing  any  of  the  leaves  so  "as  to 
shade  others,  than  can  probably  be  done  in  any  other  mode 
of  training ;  and  in  coi^eqaence  of  this  arrangement,  the 
growth  of  the  trees  was  so  jgr<^t,  that  at  two  years,  dd  some 
3  of 
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<?f  tbena  were  fiEteeo  fe^t  wide^  and  the  yx)ung  wood  lu 
cvcfy.  p^rt' ii^'(joircd  the  most  perfect  tnatufity:.  In  the  win-t 
ler,  ^t)^  ^i^cjKjt^  of  tl>e  l^LSt  season  were  alternately  shortened^ 
andjeft  x\mv  whole  length,  and  they  were  then  prepared  to 
afford  ^  ;Bost  ^undant  and  regular  blossoip  in  the  ^ucceedr 
kig^ipg,  '      , 

In  the  autumn  <?f  tlu*  third  year  the  trees  were  nearly  as 
repr^$ent«i  iii  f'^g.  3,  the  centiral  part  of  each  being  formed 
of  v^ry  fine  be^nng  wood;  and  the  size  and  general  health 
pf  tfee  tresis  ^ffor-d  eyideacie  pi  a  more  regular  distribution 
of  th^  sap,  than  I  hav«  witiies^ed.  in  any  other  mod^  of 
training. 

Jij  thepr^edi^ig  n>ethad  of  treating  pe^fb  trees  yery  Ultk 
use  was  made  of  the  krtife  during  winter.;  and  I  must  re- 
mark that  the  necesftiiy  of  winter  pruning  should  generally 
be  avoided  as  much  as  possible ;  for  by  laying  in  a  much 
larger  quantity  of  wood  in  tl>e  sxnnmer  and  autuipn  than  can 
be  waaiefl  in  the  sucoeediiig  yeaj;,  the.  gardener ^ains  np 
Diher  advantage  than  thai  of  \iaviQg  a  '*  great  choice  of  fine 
bearing  wood  to  fill  his  walls,"  and  I  do  not  see  any  ad- 
vanl^ge  in  his  having  much  more  than  he  wants ;  on  the 
.contrary,  the  health  of  the  tree  always  suffers  by  too  much 
.uffi  )0f  the  knife  through  siicccssive  seasons. 

To4nier'into  the  detail  of  pruning^  in  the  manper  in 
which  I  thjnk'it  might  lie  done  with  most  advantage,  wpuld 
x>f  neoessiiy  )ead  me  much  beyond  the  intended  limits  of  my 
jjresent  communication;  but  I  shalj  take  this  opportuoity^ 
offering  a  f^w  observations  on  the  proper  treatment  of  luxu- 
riant .$hoqts  of  the  .pea^h  tree,  the  origin  and  offiqe  x)f  which, 
as  well  as  the  right  mode  of  pruning  ihem,  are  not  at  all 
understood  ejther  b)'  the  writers  on  gardcping  of  this  couisi- 
$ry,  oMhe  Continent. 

I  have  slvoDvii  in  tl^e  Philgsophic^  Transaction^  of  1505,  ^ 
-tbat;t|;ie.  albuifpurji  4^x  sap  wpod  of  o^k  trep^  loses, a  cpusi- 
det^le ,  p^rv  of'  its  weight  doaring  the  period  in  which  its 
leaves  are  formed  in  the  spring;  and  that  any  portion »of  the 
alburnum  affords  less  extractive  matter  after  the  leaves  have 
been  formed  than  previously.  1  have  also  shown  that  the 
aqueous  fluid  which  ascends  in  the  spring  iti  the  birch  and 
*  C  3  sycamore 
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iycamore  becomes  specifically  heavier  as  it  ascends  towards 
the  buds ;  which,  I  think,  affords  sufficient  evidence  that  the 
alburnum  of  trees  becomes  during  winter  a  reservoir  of  the 
sap  or  blood  pf  the  tree,  as  the  bulb  of  the  hyacinth,  tulips 
and  the  tuber  of  the  potatoe,  certainly  do  of  the  sap  or  blood 
of  those  plants.  Now  a  wall-tree,  from  the  advantageous 
position  of  its  leaves  relative  to  the  li^t,  probably  generates 
much  more  sap,  comparatively  with  the  number  of  its  buds^ 
than  a  standard  tree  of  the  same  size ;  and  when  it  attempts 
.  to  employ  its  reserved  sap  in  the  spring,  the  gardener  is 
compelled  to  destroy  (and  frequently  does  so  too  soon  and 
too  abruptly)  a  very  large  portion  of  the  small  succulent 
shoots  emitted,  and  the  aphis  too  often  prevents  the  growth 
of  those  which  remain.  The  sap  in  consequence  stagnates, 
and  appears  often  to  choke  the  passages  through  the  small 
branches;  which  in  consequence  become  incurably  un- 
healthy, and  stunted  in  their  growth :  and  nature  then  finds 
means  of  employing  the  accumulated  sap,  which,  if  retained, 
would  generate  the  morbid  exudation,  g|im,  in  the  produc- 
tion of  luxuriant  ^hoots.  These  shoots,  our  gardeners,  from 
Langley  to  Forsyth,  have  directed  to  be  shortened  in  sum- 
mer, or  cut  out  in  the  succeeding  spring ;  but  I  have  found 
great. advantages  in  leaving  them  wholly  unshortened ;  when 
they  have  uniformly  produced  the  finest  possible  bearing 
wood  for  the  succeeding  yeai* ;  and  so  far  is  this  practice 
from  having  a  tendency  to  render  naked  the  lower  or  in- 
ternal parts  of  the  tree,  whence  those  branches  spring,  tbatv 
the  strongest  shoots  they  afford  invariably  issue  from  the 
\>\ids  near  their  bases.  I  have  also  found  that  the  lateralji 
that  spring  from  these  luxuriant  shoots,  if  stopped  at  the 
first  leaf,  often  afford  very  strong  blossoms  and  fine  fruit  in 
the  succeeding  season.  Whenever  therefore  space  can  be 
found  to  trail!  in  a  luxuriant  shoot,  I  think  it  should  rarely 
or  never  be  either  cut  out,  or  shortened :  it  should,  how- 
ever, nearer  be  trs^ined  perpendicularly,  where  that  can  b^ 
j^Vqided,  '  - 
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VIII.  Proposed  Improvement  of  the  Hygrometer. 
SyJ.  Berzelius*. 

1i-Ialton*s  admirable  researches  have  at  last  decided  the 
dispute  respecting  the  water  of  the  atmosphere,  which  had 
lasted  for  nearly  a  whole  centurv^  The  least  absurd  of  the 
ideas  advanced  on  the.  subject  was,  that  the  water  became 
dissolved  by  the  air,  much  in  the  manner  as  other  solid  bo- 
dies sg-e  dissolved  by  water,  and  that  the  aqueous  n^eteprs 
depended  on  alterations  in  the  solvent  capacity  of  the  air, 
whereby  the  water  is  sometimes  precipitated,  producing 
clouds  and  rain,  and  at  times  dissolved,  producing  exhalations. 
But  Dalton  has  proved,  that  the  water  of  the  atmosphere 
is  independent  of  the  air ;  and  that  if  the  earth  were  deprived 
of  the  latter,  it  would  nevertheless  be  surrounded  by  aqueous 
vapour,  the  extent  of  which  would  depend  upon  the  degree 
of  beat  only ;  its  increase  in  an  increase  of  temperature  being 
rather  hindered  than  promoted  by  the  air.  The  water  coa- 
tained  in  the  air^is  in  a  gasiform  state,  mixed  with  the  at- 
mospberic  air,  just  as  in  this  the  oxygen  is  mixed  with  the 
nitrogen,  or  4s  water  is  mixed  with  any  other  fluid.  The 
quantity  of  water-gas  in  the  air  (as  we  have  said)  is  in  pro- 
ponkm  to  the  ten)perature  ;  and  if  the  latter  were  imma- 
table,  the  fonner  would  also  continue  the  sa^ie ;  but  per- 
petual changes  of  situations^  circumstances,  and  tempera- 
ttire,  produce  continual  alterations  in  this  gas,  of  the  air,  and 
from  this  alone  are  most  of  the  aqueous  meteors  derived. 
Dalton,  by  a  series  of  experiments,  hajs  calculated  the  quan- 
tity of  water  capable  of  maintaining  a  gasiform  state,  cor- 
respondent with  every  degree  of  the  thermometer ;  and  in  a 
separate  Jable  determine^  these  quantities  according  to  the 
different  columns  of  mercury  they  support  For  instance, 
at  —  15^  t  it  is  equivalent  to  a  column  of  0*064  inches,  at 
^5^  to  0'120,  at  0^  to  0-183,  at  -fc  15°  to  6'422,  at  +50° 
to  2*90,  and  at  the  boiling  point  to  25*0  inches,  and  this  in 
vacuo  as  well  as  in  the  open  air.     But  it  seldom  happens 

•  Translated  from  Berzelius's  Philosophical  Journal,  1808, 
f  Wha^  Thermometer  does  M.  Berzelius  use  ?    E©it. 
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that  the  air  is  charged  with  water  to  the  maximum  of  its 
temperature — a  cireumstancc  which  renders  the  indications 
of  the  hygrometer,  highly  useful  and  necessary.  The  hy- 
grometer should  express— To  what  column  of  mercury  n^e 
water-gas  of  the  air  corresponds  ?  and  at  the  same  time  de- 
termine the  absolute  quantity  of  the  gas ;  and,  the  tempe- 
rature of  the  aif  being  known — How  much  of  this  gas  it  ^ 
can  take  up  beyond  what  it  already  holds,  and  how  soqn 
the  exhalation  thereof  ckn  take  "placfe?  Our  usual  hygrb- 
ineters  of  hair,  arid  of  whalebone,  are,  in  this  respect,  very 
•imperfect :  the  results  frotn  them  are  not  much  to  be  relied 
on,  having  always  a  relation  to  the  temperature^  in  which 
the  examination  is  made.  .  '' 

Dalton  made  use  of  a  very  plain  instrument  for  his  hy- 
grometrical  essays  :  he  filled  a  long  (bylindrical  glass  vessel 
'^itl*!  cold  well  water,  and  when  the  dew  appeared  to  coat 
■the  outside^  he  decanted  the  water,  and  wiped  the  glass  well 
with  linen,  after  Miich  he  returned  the  water,  and  "this  he 
T^peated  until  the' glass  ceased  to  appear  liioist  upon  the  in- 
troduction of  the  water ;  when  he,  by  means  of  the  ther- 
mometer, examined  the  temperature  of  the  Waver  so  pour- 
ed in :  he  then,  found  the  degrdfe  of  heat  at  which  the  air 
might  prove  saturated  (if  I  might  so  say)  with  the  contained 
^ater-gas,  and  in  cDn'suhing  his  tables  he  learned  what  co- 
lumn of  mercury  coincided  therewith,  he  being  already  ac- 
quainted with  the  temperature  of  the  air.  This  simple  ap- 
paratus served  all  his  ptirposes. 

We  nevertheless  may  easily  see,  that  although,  this  me- 
thod is  built  upon  a  true  principle,  yet  it  will  prdve  to  be 
both  inconvenient,  tedious^  and  defective,  as  the  precise 
temperature  at  which  the  gkss  should  cease  to  appear  moist 
cannot  possibly  be  attained.  Therefore,  to  obtain  a  greater 
•certainty  in  the  result,  though  scarcely  with  less  trouble, 
.   I  altered  Dalton's  plan  in  the  following  manner  : 

Let  us  suppose  that  the  air  whi^h  we  are  about  to  ^xa- 
'mine  is  at  50^,  and  that  a  glass  of  ordinary  spring  water, 
generally  at  7°  when  recently  taken  from  the  spring,Hs  Ibe- 
dewed  in  this  air.  The  difference  between  the  temperature  of 
the  air  and  the  water  is  tlicn  equal  to  1 3^.    Shqi]ld  we  take 

12  glass 
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Ifi  ^as  vessels,  in  tht  first  of  which  we  mix  12  parts  of  this 
•pring  water  with  one  part  of  water  which  has  acquiredrth^ 
temperature  of  the  air ;  in  the  second,  1 1  parts  of  the  former 
with  two  of  the  latter,  and  so  in  a  decreasing  ratio  through - 
outj  we'  then  obtain  fluids  which  differ  from  each  other  by, 
one  degree  of  v#empeiraiure*  Of  these  we  examine  the  ifirst 
which  does  not  bedew,  and  its  temperature  then  precisely 
indicates  the  expansive  capacity  of  the  water-gas  of  the  air. 
Should  the  air  happen  Lo  be^toodry,  so  as  not  to  yield  a 
deposition  of  water,  then  we  might  render  it  cooler  by  the 
addition  of  sal  ammoniac  which  dissolves  in  it ;  and  in  winter 
we  can  increase  the  cold  by  snow,  with  salt  or  sal  ammoniac. 
But  even  this  metbod  is  slow  and  troublcsonfe  for  hygro- 
metrical  investigations.  I  therefore  determined  to  precipi- 
tate the  water  from  the  air  by  the  thermojnetcr  itself,  aj$ 
follows: 

The.biilb,  defended  by  a  case  of  oiled  silk,  being  immerse^ 
in  the  cold  water,  was  taken  up  after  having  acquired  the 
temperature  of  the  water.     Jt  then  became  covered  with  v^ 
pour  of  water ;  I  observed  also  the  degree  of  the  thermqmeter 
when  the  dew  disappeared,  and  foimd  the  expansive  capa- 
city of  ihe  water-gas,  according  to  Dallon's  tables,  tolerably 
near.     But  I  also  found-  that  a  very;  duuip  air  at  -f  18°  to 
-\'  20^  prodttced   a  somewhat  greater  result  than  what  it 
ought  to  be,  because  the  ihermoiYieter,  when  much  water 
is  deposited  on  its  bulb,  proceeds  little  bcyon^'the  Irne  j»pint 
before  all  is  evaporated.     Besides,  ther^  is  another  circum- 
stance which   renders  the  use  of  the  ordinary  thernwm^r' 
less  certain,  that,,  namely,  a  small  portion  of  deposit. i^itj^^t 
accurately  distinguished  on   the  bullj.     I  therefore  ca^sl^d^a 
thermometer  bulb  of  steel  to  be  made,  greatly  oblongatecjj 
its   outside    highly   polished,  and   thereto  attached  a.ste^l 
tube  an  inch  long,  w+ierein  I  closely  cemented  a  thermo- 
meter tube,  and  made  thereof  an  actual  thermometer^    Thi^ 
instrument  completely  .answered  my  purpose.  ^  When  the 
butb  with  its  oil  case  was  immersed  in  the  cooling  mixiunq, 
and  taken  up  as  the  mercury   fell   an  inch,  or  every  other 
inch, according  to  circumstancea,    I  at  last  arrivied  9iX  %  f)e- 
ribd  when  the  bulb  became 'covered  with  a  quickly-passiil^ 
■      '  cuaf 
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poat  of  aqu€Ous  vapour,  and  tbe  scatc  then  exprcsicd  tbc 
4^ee  of  ^xpansiv4  capacity  of  the  watp-gas  of  the  air  with 
the  greatest  precision  possible.  This  kind  of  hygrometer, 
besides  the  aicety  of  its  results,  also  has  the  advanuge  that 
an  experiment  may  be  made  without  loss  of  time  and  iroubk, 
^id  does  not  tir^  the  observator  like  the  former  methods. 


IX.  Materials  for  a  History  of  the  Pru^siates^ 
N  By  M.  Proust*. 

Part  Second. 
Some  Precipitations  by  the  simple  Prussiate. 

X  HIS  prussiate  yields,  tvith  metalUp  solutions,  results  dif- 
ferent from  those  of  the  triple  prussiate.  Scheele  had  already 
remarked  some  of  jLhpm,  and  the  following  camp  under  my 
observation  : 

Silver.  Triple  prussiate :  ^  white  precipitate  which  soop 
Ibecame  blue,  on  account  of  the  white  prussiate  of  iron 
which  is  mixed  with  that  of  silver. 

Stiver.  Simple  prus^JMe :  a  white  curd  which  cioes  not 
change. 

Gold.  Triple  prussiate  :  nothing, 

Gold.  Simple :  whitp  precipitate,  which  becomes  of  a  fine 
yellow. 

If  we  heat  th^  mixture,  this  precipitate,  when  heated, 
does  not  fi^lminate  5  it  is  a  true  prpssiatp  of  gold.  When 
heated  in  a  retort,  it  giyes  water,  abundance  of  empyreu- 
ixfatic  oil,  carbonic  acid  gas,  which  burns  with  abjue  flame, 
and  a  residue  of  gold  mixed  with  ch^rcogl  powder.  Upon 
iboking  over  my  notes  I  do  not  fin^  ammonia  mentioned, 
perhaps  from  neglect. 

Molyhdic  Acid  and  Oxide  of  Tungsten. — The  two  prqs-^ 
•iiat^s  yielded  nothing  in  either,  of  these  cases. 

Tifanhim.  Triple  prussiate:  Prussian  blue  proceeding 
from  the  iron  always  retained  by  this  oxide. 

•  From  Anntdes  de  Chimie,  tome  \x,  p,  225. — ^For  M.  Proust's  first  pappr,' 
f^  tb^preccjiixig. volume, 

Titc^niunff 
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Titanium.  Simple  ditto:  yellow  oxide  of  iron,  such  a^ 
the  prussiate  gives  with  the  solutions  of  red  oxide.  I  have 
never  yet  been  able  to  obtain  titanium  exempt  from  iron. 

Uranium,  Triple  prqssi^le :  precipitate  of  a  bipod  colcurt 

Uranium.  Simple :  whitish  yellow. 

Cobalt,  Triple  prussiate :  precipitate  of  a  grass  green. 

Cobalt.  Simple  :  clear  cinnamoii  colour. 

Nickel.  Triple  prussiate:  greenish  white  precipitate. 

Nickel.  Simple :  yellowish  white. 
\  '  Manganese.  Triple  prusaiatq:  precipitate  of  a  pea- bloom 
colour. 

Manganese.  Simple  :  dirty  yellow. 

Copper.  Triple  prussiate :  a  fine  crimson. 

Copper.  Simple :  yellow. 

White  muriate  of  copper,  or  muriate  the  oxide  of  which 
is  at  the  minimum  dissolved  in  muriatic  acid. — Triple  prus-r 
aiate:  white  precipitate,  red  inclined  to  crimson.  We  find 
ihat.if  this  muriate  was  perfectly  exempt  froip  oxide  at  the 
maximum,  the  precipitate  would  be  while,  The  solutioa 
of  this  muriate  is  like  that  of  iron ;  it  is  difHcuIt  to  keep  it  at 
the  «ero  of  hyper-oxidation,  on  account  of  the  air. 

The  same  muriate:  simple  prussiate  :  curdled  precipitate, 
perfectly  white.  Some  drops  of  potass  take  the  prussic  acid 
from  it,  and  restore  the  yellow  colour  to  it,  which  is  the 
colour  of  the  oxide  of  copper  at  the  minimum. 

P/a<ena  and  the  two  prussiaies :  nothing, 

Prussiate  of  Merctiry. — ^This  is  obtained,  as  we  already 
know,  by  treating  the  red  oxtde  of  mercury  with  Prussiafi 
blue.     This  salt  crystallizes  easily  in  tetrahedral  prisms. 

It  is  always  opaque.  It  pnay  contain  potash,  as  we  shall 
see  presently,  if  there  was  any  in  ^he  Prussian  blue.  It  also 
contains  oxide  of  iron ;  we  may  perceive  this  from  the  foW 
Jowing  experiment :      .  / 

IJeat  some  grains  with  muriatic  acid  in  a  sipall  matrass, 
4md  white  prussiate  is  precipitated. 

In  order  to  purge  it  from  iroi>,  vve  must  boil  its  solutio^a 
over  red "^  oxide  several  times :  at  every  boiling  it  deposits 
pxide>of  iron  ;  but  ibis  depuration  is  very  tedious. 

Jhe  prussiate  of  o>er<Jury  changes  its  slate  on  passing  ovet 
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the  red  oxide^  and  seems  to  take  a  surcharge  of  it :  for  it 
does  not  any  longer  crystallize:  in  prisms,  but  in  small 
groups  of  very  fine  needle-like  crystals^  Their  solutions 
also  require  more  conccfulraiion  :  new  solutions  do  not  re- 
store theni  to  their  fir^it  form. 

This  salt  heated  in  a  retort  is  very  easily  decomposed,  and . 
indeed  totally,  if  sve  be  not  too  Ijasiy  in  heating  it.  It 
is  sufficient  to  heat  sonje  grains  <^f  it  in  a  tube  thrct  or  four 
lines  in  diameter  closed  at  one  end.  If,  'while  k  is  healed, 
^ti  present  the  open  etid  lb  the  flame,  the  pruseic  gas  mixed 
with  gaseous  oxide  takes  fire.  Its  flatrie  is  red  and  blue, 
terminated  by  a  yellt^wish  aureola.  Ooe  hundred  grains  of 
prismatic  prussli^  distilled  yielded  72  grs^ins  of-  wercury, 
and  on  another  occasion  72-}, 

T'he  residue,  being  from  eight  to  nine  grains,  was  a  mix- 
tare  of  charcoal  and  carbonate  of  potash.  This  is  not  sur- 
prising; the  alkali  cannot  decompose  the  prusaiate  of  mer- 
cury :  it  certainly  belongs  to  the  Prussian  bhie,  which  was 
that  used  in  commerce. 

The  products  from  this  distillation  are  atvunonia  atid  6i4 
ill  abundance,  besides  a  mixture  of  carbonic  acid  ga*  atill 
carbonic  acid.  /.     .  .   .  .  ,       <:  1 

There  was  apparently  no  pruselate  with  a  base  of  oxide* ?t 
the  mmimum ;  for  the  prussic  aci<l,  apfyl^ed  to  mild  'mei^ 
cury,  and  to  the  nitrate  with  a  vilnUrmm  base,  ehminates  a 
portion  of  mei'oury,  and  gives  prbfeiiiat-fe  wifth  a  base  of^  red 
oxide,  the  same  as  that  obtained  by ' 'treating  this  atid  di- 
rectly with  red  oxide.'  ■   *  '  \    ■  ^   \ 

The  red  6)cide  also  decomposer  the  siiiiple  prusjiiate.  -floj- 
tass  is  also  separated  from  it*?  ai^H  as  it  has  no  action  iipon 
the  prussiate  of  m<?rcury,  the  tafer  cr^^stalliees  in  the  mai*». 
it  also  completely  d^k^omposestlie' triple  prusftiate,  whidi 
requires  long*  ebullitions  :  in  this  ca^e  the  black  oxidje, 
the  element  of  this  salt,  pa^Sfes  ^<j  the  &tate  of  red  o.^ide, 
and  is  deposited  in  ochrcv  A  part  of  the  merciiry  gires^up 
<o  it  the  oxygen  w^ich  it  reqtHfeB?  for  this  :  hence  it  hap* 
•pens*  that  we  find  it  native  with  the  ochre  which  is  precipi- 
tated ;  but  without  the  hyper-ox'idation  of  the  ironj  which, 
as  wc  know^  diminishes  the  affinities  of  this  m^tai,,  the  ox- 
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j8eoP  inercnry  vvoukl  not  sue  "iced  perhaps  in  decomposing" 
a  conihina^ion  so  strong  as  that  of  the  triple  prussia^w. 

Diluted  sulphuri(?  acid  ha^  no  action  upon  the  prussiatc 
of  mercury  even  with  heat,  and  not  the  islightest  smell  of 
prussic  gas  h  jperceived.  ^ 

-  Potass  saturates  the  sulpliuric  acid  as  the  excipient  of  the 
prussiate,  but  precipitates  nothing. 

Concentrated  sulphuric  acid  destroys  the  prussic  acid, 
gii'es  sulphureous' acid,  and  thereby  puts  an  end  to  every 
mean  of  comparison. 

The  nitric  agid  is  not  more  successful,  even  after  ebuU 
litibn.  We  perceive  very  early  a  little  nitrotis  gas,  but  it  ia 
ct^rtainly  the  blaek  oxide  containing  the  prismatic  prussiate 
which  occasions  it :  to  conclude,  the  prussiate  crystallize^ 
in  the  mass  of  the  acid.  The  alkalis  saturate  this  last,  and 
also  precipitate  nothing  from  it. 

It'does  not  elude  the  muriatic  acid,  in  the  ^ame  way,  how-^ 
ever.  There  is  a  separation  of  prussic  gas,  a  complete  de- 
composition, and  the  prussiate  is  totally  changed  into  corro- 
sive sublimate.  Alcohol  also  dissolves  entirely  the  saline 
nefeidue  of  this  operation  :  finally,  examined  by  the  reagentSj^ 
we  find  no  longer  any  sublimate.  Alcohol,  as  we  know 
already,  does  not  dissolve  the  prussiate  of  mercury.  ' 

Potash  dissolve*  in  abundance  the  prussiate  of  mercury  by: 
lYieans  of  heat.  This  salt  crystallizes  in  it  upon  coolinc,. 
Alcohol  separates  it  from  it,  and  we  recover  it  entirely. 
•*  The  muriate  of  tin  at  the  minvmiim^  and  hydro-sulphu- 
reUed  water  instantly  decompose  this  prussiate,  and  the 
prussic  acid  becomes  free. 

^  We, have  seen  that  the  muriatic  acid  acted  efficaciously 
upon  this  prussiate.  From  this  it  should  «eera  that  the  sal 
ammoniac  which  presents  to  the  prussic  acid  a  principle  ca-» 
pable  of  uniting  with  it,  should  be  able  to  exchange  the 
other  with  the  mercury  :  this  docs  not  happen,  however.  If 
we  heat  a  solutioh  of  mercurial  prussiate,  and  of  muriate  of 
ammonia,  there  is  nothing  new.  Alcohol  separates  thehL 
eilWely.  Potash  and  liinevvater  precipitate  nothing  from 
ihcm  ;  not  an  atom  of  corrosive  sublimaie;  and  the  grcein 
•ufphate,  whiob  could  not  fail  to  form  prussiate  of  iroa 
?  with 


Digitized  by  VjOOQ  IC 


4S  Materials  for  a  History  l^fthe  PtussiatuSi 

with  that  of  ^mmomaL,  were  the  latter  present^  does  not 
undergo  tjie  least  change. 

Prusspc  Ga5»-^Twenty  drachms  of  triple  prussiate  heated 
in  a  retort  with  a  sufficient  quantity  of  weak  splpbunc  acid^ 
charged  four  ounces  of  alcohol  with  about  twenty-four 
grains*  I  kept  the  alcohol  in  a  bell  glass  over  the  bath  ot 
mercury?  the  gas  is  dissolved  rapidly,  but  it  would  have 
taken  much  more.  The  water  of  the  intermediate  receiver 
was  also  surcharged  with  it  t  the  smell  was  pungent  and 
suffocating,  and  its  taate  very  strong  of  almond  kernel.  TT>ig 
water  did  not- disturb  barytes.  The  gas  always  tends  to  se« 
parate  from  it,  and  continually  elevates  the  stopper  :  if  we 
plunge  a  small  matrass  of  it  into  hot  water,  it  is  rapidly  se- 
parated, and  burns  at  the  opening  of  it :  if  we  bring  the  flam« 
of  a  candle  to  it,  we  perceive  smoke ;  doubtless  because  a 
part  of  the  carbon  escapes,  as  in  the  combustion  of  the  vo- 
4atile  oils. 

The,  prussic  acid  dissolved  in  water  and  well  corked  is  de- 

.  composed  by  itself.     It  is  coloured  yellow  in  four  or  five 

months.     Ii  loses  its  smell  gradually,  becomes  turbid,  and 

deposits  a  sediment  of  a  coffee  colour,  which,  after  having 

been  heated,  presents  all  the  characters  of  carbon. 

It  gives  by  distillation  a  little  water,  with  prussic  and 
ammoniacal  acid.  The  carbon  is  azotized ;  and  it  has 
resumed  one  of  the  principles  which  the  acid  abandons  by 
its  destruction  ;  for  I  have  heated  it  with  carbonate  of  pot- 
.ash,^and  it  gave  me  a  lixiviutn  proper  for  making  Prussiah 
blue. 

But  while  the  carbon  is  separated  by  retaining  azote,  the 
greatest  part  of  this  last,  added  to  the  hydrogen,  is  /consti- 
tuted in  ammonia  :  we  also  find  it  in  the  yellow  liquor,  with 
the  rest  of  the  acid  which  has  escaped  its  destruction.   . 

The  prussic  gas,  dissolved  in  water,  does  not  disturb  the 
solution  of  green  sulphate:  but  when  it  has  passed  through 
the  changes  we  are  about  to  mention,  it  disturbs  it  and  gives 
a  blue,  because  the  ammonia  of  new  formation  concurs  to  it* 

Lastly,  this  liquor  when  distilled  gives  prussiate  of  am- 
monia, and  there  is  no  longer  any  thing  in  it  but  atoms  of 
a  charry  matter  which  are  deposited.     It  would  have  beea 
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nlipprtant  to  have  ascertnined  tf  the  carbonic  acid  existed 
there  with  ammdniay  but  I  neglected  it  at  the  time.  I  shally 
however,  return  to  that  subject. 

Prussic  alcohol  is  preserved  extremely  well  i  v¥e  might 
even  conclude  from' this,  with  some  foundation,  that  if  al-*, 
cohol  is  more  proper  than  water  for  its  solution  and  preser- 
vation, ^the  prussic  gas,  considered  besides  in  its  qualities  of 
being  aromatic  and  inflammable,  is  perhaps  more  visibly 
allfed  to  oily>  combustible  products,  and  of  a  complex  na-* 
ture,  than  to  saline  substances. 

It  results  from  these  facts,  in  the  first  place,  thM  there  is 
only  One  pfussiate  of  mercury,  being  that  of  which  the  base^ 
,is  at  the  maximum.  Secondly,  that  all  this  exaltation  of  affi* 
nities  which  the  prussic  acid  borrows  frcnn  the  black  oxide^ 
when  it  is  requisite  to  use  potash,  or  the  red  oxide  of  iron^ 
and  upon  which  Berthol  let  has  insisted  with  so  much  jus- 
tice, ceases  to  be  necessary  to  it,  if  it  is  in  contact  with 
oxides  of  gold,  silver,  copper,  cobalt,  nickel,  uranium^ 
mercury,  &c.  We  ^ee,  in  fact,  that  with  regard  to  the  lat- 
ter, this  acid,  the  affinities  of  which  are  so  indolent,  and 
so  little  deserve  the  title  of  affinities,  has  however  no  oc- 
casiour  for  black  oxide,  in  order  to  furnish  with  mercur}'  a 
saUne  combination,  very  soluble,  very  crystallizable,  en- 
dowed, in  a  word,  with  all  the  characters  which  distinguish 
the  most  perfect  compounds.  Add  to  these  mysterious  cir- 
cumstances, its  preference  to  merairy  over  all  the  alkalis, 
and  its  not  yielding -its  oxide  either  to  the  nitric  acid  or  to 
the  sulphuric  acid,  which  their  power  raises  so  much  above 
it;  and  lastly,  its  only  yielding  to  the  muriatic  acid,  which 
we  know  to  be  in  so  many  respects  interior  to  the  sulphuric 
and  nitric  acids. 

Llximum  of  Animal  C/farcoBf^.— Equal  parts  of  charcoal 
of  blood,  and  of  carbonate  of  potash,'  made  red-hot  in  a 
covered  crucible,  have  always  furnished  me  with  the  richest 
lixivium. 

Thinking  that  the  carbonic  acid  might  be  an  obstacle  to 
the  saturation  of  the  potash,  I  added  lime  to  the  mixture, 
but  the  lixivium  was  not  improved  by  it. 

I  kept  red*hot  for  half  an  hour,  a  mixture  of  144  grains 

of 


Digitized  by  VjOOQ  IC 


fa  Mai^i^Jffor  «  Bis  lory  dfthe  PmmM^ 

^f  charcqal>  and  the  same  qus^ntity  of  carboMte.  The  lix- 
ivium ^in^  finisfbed,  the  charcoal  extracted  wa»  oi^Iy  104( 
grains :  40  grains  were  destroyed. 

These  104  grains  were  again  treated  with  144  of  carboqale: 
they  were  reduced  to  62  ;  loss,  42, 

The  lixivium  of  these  two  experiments  was  saturated  with 
the  solution  of  the  sulphate  of  iron  used  in  commerce:  the 
bhie  of  the  first,  after  the  colour  was  struck,  was  double  ia 
Tolume  to  that  of  the  second. 

In  order  to  ascertain  the  influence  of  temperature,  I  tried, 
'  three  mixtures  of  equal  quantities.  The  first  was  kept  red- 
hot  for  half  an  hour,  the  second  one  hour,  and  the  third  aa 
hour  and  a  quarter.  The  firstvlixiviuHi  gave  very  little  blue  ; 
the  two.  last  gave  a  great  deal,  and  much  about  the  same 
quantity.  These  results  prove  either  that  the  simple  prua- 
siate,  being  that  which  predominates  in  the  lixiviums,  ia 
preserved  in  the  midst  of  the  carbonaceous  alkaline  mas8>  oc 
that  it  is  reproduced  in  proportion  a&i  it  is  destroyed. 

Tne  charcoal  of  blood,  pulverized,  hquefies  in  the  air : 
when  washed,  it  gives  sea  salt,  and  carbonate  of  soda  ho]d-> 
ing  a  little  prussic  acid  in  solution^ 

The  charcoal  of  blood,  when  treated  in  this  vray  a  second 
time,  still  yields  blue,  but  in  small  quantity  ;  a  third,  less 
sensibly;  a  fourth,  not  at  all.  This  charcoal,  when  made 
Ted-hot,  is  incinerated  with  much  facility  without  exhaling 
the  ammoniacal  smell.  It  appears,  that  in  proportion  as  it 
loses  the  azote,  it  becomes  more  combustible,  and  resem- 
bles more  closely  vegetable  charcoals  :  the  nitric  acid,  how- 
ever, does  not  inflame  it.  The  azote  beiiig  susceptible  of 
forming  concrete  combinations  capable  of  resisting  a  Kigh 
temperature,  what  would  be  the  influence  of  animal  char- 
coal in  the^  formation  of  steel  ? 

Equal  parts  of  charcoal  of  bloqd,  washed,  and  of  pot- 
ash rendered  caustic  by  lime,  yielded,  by  the  distillation  of 
the  simple  prus^iaie  of  ammonia,  plenty  of  gas,  which  had 
the  same  smell  with  the  prussic,  and  which  burns  red. 

Equal  jiarts  of  this  same  charcoal,  and  of  oxide  of  manga-* 
ncse,  yielded  carbonate  and  prussiate  of  ammonia. 

The  desire  of  forming  ammonia  ip  some  profit^  lc4  m^  to 
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the  followiog  experiment:  I  distilled  thp  follpwiiig  nsix- 
tiire  :  charcoal  of  bloody  six  drachms;  argil  and  sea  salt, 
each.twp  drachms;  but  the  produce  in  sal  ammoniac  was 
much  below  my  expectations. 

All  the  vegetable  charcoals  a^otizedare  proper  foi*  making 
Prussian  blue.  Thus  those  of  gluten,  of  chick  peas,  indigo^ 
and  of  pit- Coal,  have  yielded  dyeing  lixiviums,  sometio^ej 
mixed  with  hydro-sulphuret :  those  of  sygar-cane  and  of 
milk  do  not  give  any  indication  of  blue. 

Charcoal  of  chesnuts  and  of  brush -w^pd,  which  ^, /ire 
preferred  at  the  founderies  to  any  other  kind,  because  they 
liave  the  advantage  of  being  extin^uisl)C(|  trie  ipoment  th§ 
"bellows  cease,  do  not  owe  this  to  azote,  for  their  lixiviumi 
do  not  contain  any  thing  prussic  in  them.        _  .  . 

Cream  of  tartar  made  red-hot  gives  a  lixi<^ium,  wliich 
does  not  give  the  least  blue :  nor  did  two  parts  of  crekm  of 
tartar  and  gne  of  sal  ammoniac  ;  but  one  part  of  sal  am- 
moniac with  four- of  cream  of  tartar  yield  a  lixivium^  wKjch 
contains  simple  prussiaie.  It  gives  blue  with  the  green  Sul- 
phate of^  cojnrrierce.  Cream  of  tartac  a.n3  nitj-e  of  fiodja, 
nothins;.  .  .         '  r  » 

This  result  proves  clearly  t|)^t  it  is  by  the  azote  aloi^,(hif 
animal  are  preferable  to  vegetable  charcoals.  It  also  resjilt^ 
from  this,  that  if  w-e  can,  at  any  time  di^qyver  some  fizotisZed 
conibination,  more  capa,^>le  of  supporting  a  strong  heat  tWi 
the  ammoniacal  salts,  we  might  suc(?eed  in  forminV  the 
prussic  acid  in  a  manner  perhaps  less  Jj^^orious  than  by  the 
animal  charcoals.         ^        *,  .   •     ,        .      , 

ExaviinfitioTi  qfthe  Lixwiums. — JBy, distillation  they  gli^ 
contin.uajly  prussic .  acid-  ^nd  amaionia :  wej .  have  ^seen  the 
origin  of  this  a  little  higher.  .,  '^ 

They  contain  carbonate  of  potash  in  a  great  quantity. 

Simple  pru^siate  of  potash.  , 

Triple  i^tto.       ;  '>'['.    ;^;'5;^';' 

Sulphate  of  potash.  ,    f\  t  . 

Phosphate  of  lime.        .     ,                       j  >ir  ■*,.:,'' 

,,    Sulphur.  ,.  .    "\  , 

They  deposit  phosphate  of  lime  in  proportion  as  we  eva- 
porate them  ;  I  know  not  how  it  is  formj^d. 
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If  wi*  saturate  a  portion  of  lixivium  with  sulphate  of  iron, 
Jihd  examine  the  blue  liquor  formed  by  it,  we  discorer  phos- 
phate of  iron,*  ITiis  phosphate  induced  Westrumb  to  think 
that  the  prussic  acid  was  phosphoric. 
'  Alcohol  applied  to  concentrated  Jixivi^ms  takes  simple 
jirassiate  ffoto  them  ;  but  it  appears  difficuh  to  purify  them 
by  this  means.  Tlie  triple  prussiate  remains  in  the  lixivium 
with  the  carbonate. 

Of  these  two  prussiates,  one  only  can  give  Prussian  blue 
iv^ith  solutions  of  fed  oxide  ;  namely,  the  triple  prussiatef,  be- 
cause it  IS  provided  with  black  oxide.  The  other  cannotj 
because  it  has  not  the  black  oxide :  but  it  does  so,  and 
becomes  triple  prussiate,  as  soon  as  we  mix  the  lixiviums 
with  the  sulphate  of  iron  of  commerce:  and  consequently,  if 
jve  use  sulphate  completely  red,  we  shall  have  infinitely 
less  Prussian  blue, because,  the  black  oxide  being  wanting,  it 
could  not  became  triple  prussiate  and  give  blue  with  this 
sulphate.  Two  experiments  will  render  this  apparent. 

I  divided  a  lixivium  into  two  equal  parts  ^  one  part  was 
precipitated  witW  red  sulphate,  and  the  other  with  tne  green 
sulphate,  of  commerce.  The  excess  of  oxides  being  separated, 
ihe  bTiie  of  the  second  was  in  proportion  to  that  of  the  firsfc 
jaslbiirlo  one. 

^^e  first  lixivium,  when  filtered,  exhaled  a  strong  smell 
ot  almonds,  I  saturated  it  with  potash,  in  order  to  fix  once 
iribre  the  free  prussic  acid  :  when  tried  afterwards  wfth  red 
sulphate,  it  Aid  not  give  Ofie  atom  of  blue ;  birt  with  the 
green  sulphate  it  gave  abundance.  We  may  therefore  con- 
clude that,  without  the  aid  of  black  oxide,  a  carbonaceous 
^ixiviiim  would  riot  give  with  solution  of  red  oxide  the  whole 
of  the  ^lue  which  it  might.  From  this  would  arise  the  loss 
that  might  be  suffered  of  all  the  simple  prussiate  contained 
in  a  lixivium  if  we  only  used  a  sulphate  the  oxide  of  which 
,  was  completely  red ;  and  from  this  proceeded  the  mistake 
into  which  I  Jell  when  I  advised  it.  I  did  not  reflect  that,  if 
the  green  sulphate  has  the  inconvenience  of  giving  pale  prus- 
siate, the  oxygen  of  the  air  soon  remedies  this  defect;  but 
It  lias  the  esseritikl  advantage  of  fumishitig  to  the  siihple 
prussiate  the  portion  of  black  oxide  which  it  requires  ih 
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order  to  convert  it  into  a  triple  salt,  and  hiiy  afterwards 
'ftimish  blue  with  the  red  solqtions.  In  this  way  praeiice  had 
Jjr^c^ded  theory  in  accomplishing  an  object ;  but  practice 
also  becomes  in  its  turn  a  rational  formula,  from  the  moment 
that  it  is  confirmed  by  theory.  Two  other  experiments 
art^rengtheii  thii  demonstration. 

The  lixiviums  are  generally  precipitated  with  a  solution  of 
four  parts  of  alum,  ^nd  brie  of  the  sulphate  of  commerce. 

I  divided  one  of  these  solutions  into  two  parts  :-  the  one 
iJvas  hyper-oxidated  by  the  bxy-muriatic  acid,  and  the  other 
not.     I  afterwards  saturated  them  with  carbonaceous  lixi- 
vium.   The  common  solution  furnished  blue  in  abundance^ 
but  the  hyper-oiidated  gave  a'vel'y  pale  precipitate,  which 
was  only  a  little  blue  mixed  with  a  great  deal  bf  aliimine. 
This  eX^efirtYent  does  not  differ  essentially  fi'om  the  pre- 
cieding.  It  ha's  otily  the  advantage  6f  showing  thai  the  ilum 
i%  but  a  passive  ingredient  in  the  formation  of  Prussian  blue. 
It  is  not  the  same  therefore  with  the  lixiviums  of  the  ma- 
nufacturer, as  it  id  with  an  alkali  passed  over 'Prussian  blqei 
me  latter  wilt  always  give  blue  in'abundance,  because  it 
cbit^fes  Out  ot  tbe  bperdlioh  tripled,  but  the  lixiviums  do  not.' 
Tiiey  could  n'6t  giv6  it  but  in  proportion  to  the  triple  prus- 
siate  whicb  they  contain  :  it  is  in  order  to  increase  il^  or  to 
raise  their  simple  prussiate  to  the  same  degree,  that  it  is  in- 
dispensable to  use,  if  not  a  sulphate  rigorously  green,  at 
least  one  which  contains  a  certain-quantity  olF green;  and 
this  is  precisely  the  usudl  quality  of  that  of  commerce,  howr 
tveir  old  It  may  be. 

Thdse  details  klsb  explain  to  us,  that  if  the  lixiviufnJ^ 
Cbntaii^  ^  portion  only  of  tripled  prussiate,  it  is  becaus6 
charcoal  pf  blood  has  npt  iron  enough  to  furnish  for  rais- 
Ihg  all  the  simple  prussiate  formed  during  calcination  to 
ttte  triple  degree,  or  rather  because  a  part  of  the  latter  again 
becomes  simple  prussiate  by  the  loss  of  its  oxide,  as  we  have 
Seen  happen  to  it  when  heated  atone.  Of  these  two  opinions, 
however,  1  adberfe  to  the  last,  because  I  have  remarked, 
Ihit  the  charcoal  which  served  the  lixiviunis  gives  ashes 
Vhich  always  <;ohtaihmuch  iron  :  thus,  in  the  calcination  oJF 
14^  afkaliW- carbonaceous  fixtures,  we  can  hot  presume  with 
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reason,  that.it  is  iron  which  is. wanting  in  the  prussiatts 
and  even  if  we  reflect  on  it,  it  is  astonishing  to  see  that^ 
the  triple  prussiate,  which  certainly  exists  in  the  lixiviums,, 
could  defend  its  oxide  against  the  effects  of  the  charcoal, 
which  tends  to  reduce  itcontinually.  In  short,  all  this  part, 
t>f  the  subject  is  very  obscure.  We  do  not  knpw  the  period, 
%t  which  the  prussic  acid  is  formed,  if  it  be  destroyed  in , 
order  to  be  reproduced,  nor  finally  the  degree  of  heat  to  be 
applied  to  tbe  boilers,  in  order  to  obtain  the  greatest  possible 
quantity  of  the  one  or  the  other  of  the  prussiates  which  it  is. 
tlie object  of  the  manufacturer  tq  obtain. 

The  existence  of  the  triple  prussiat?   is  clearly .  demon- 
-   ^tratod  in  the  lixiviums,  by  th<;  following  e^^iteriment : 

Saturate  a  lixivium  with  dilute  sulphuric  acid:  carbonic 
acid  is  first  set  free,  afterwards  comes  prussic  acid  from  tb^' 
free  prussiate  :  but  it  must  be  afterwards  heated  ;  we  thea 
obtain  the  triple  prussiate,  and  the  white  prussiate  of  iron  it 
set  free.  Besides  this,  the  old  concentrated  lixiviums  de- 
posit octahedral  crystals  of  triple  prussiate. 
'[  The  prussic  lixivium  has  two  distinct  tastes;  the  one  o£ 
potash,  and  the  other  of  kernels  :  and  from  this  latter  ta^tc^ 
we  judge  of  its  quality.  If  it  perfumes  the  raotith  but  feebly 
it  is  not  good;  and  ^either  the  mixture  has  not  bepn  sufiicient- 
ly  heated,  or  the  charcoal  has  been  used  too  sparingly.  I 
think  aJso,  tHat  the  calcination  of  the  mixtures,  in  the  open 
air  blight  not  to  contjibute  to  the  augmentation  of  the  prus- 
siates,  and  that  it  would  perhaps  be  more  advantageous,  and- 
less  troublesome,  to  heat  them  in  close  crucibles  placed  in  a 
ireyerberating  furnace,  since  it  is  in  other  respects  certain 
ttiat  agitation  is  by  no  means  ^necessary  to  the  success  of 
thisfoperation.  ,  ^ 

When  we  have  occasion  to  concentrate  the  lixiviums,  in 
order  to  diminish  their  volume,  or  in  order  to  preserve  them* 
we  should  begin  before  every  thips:,^  as  observed  by  Cura^ 
deau,  in  placing  the  simple  pfussiate  beyond  the  reach  ^of 
destruction  :  this  may  be  at  once  effected  by  pouring  greeil 
.sulphate  into  it  by  small  portions  at  a  time.  The  green  sul^ 
phate  is  completely  dissolved  :  the  lixivium  at  first  becomef 
ted,  and  then  yellow  :  an  excels  of  sulphate  does  not  alter 
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it  at  alls  because  ttfe  potash  which  predominates  reduces  it 
to  oxide.  The  latter  is  then  deposited  without  passing  to 
the  state  of  prussiate.  To  attain  this^  it  must  be  accom* 
panied  by  an  acid,  for  the  oxide  in  question  (being  only  at 
the  minimum)  has  no  effect  upon  the  triple  prussiate.  The: 
following  experiment  clearly  demonstrates  the  advantages  of 
this  method  : 

I  divided  a  lixivium  into  two  equal  parts :  the  one  was 
prepared  or  tripled  by  green  sulphate,  the  other  not.  1  af- 
terwards distilled  them  :  the  former  gave  no  suspicion  of 
the  presence  of  ammonia,  and  the  latter  furnished  it  as 
usual.  It  is  indispensable,  therefore,  to  prepare  lixiviums  be- 
fore concentrating  them.  Lastly,  neither  the  red  oxide,  nor 
its  sulphate,  ^s  Scheele  experienced,  .can  be  dissolved  in  the 
simple. prussiate,  and  give  it  the  quality  of  triple  prussiate  : 
this  oxide,  although  fit  to  become  the  base  of  Prussian  bine, 
cannot  decompose  the  triple  prusfliate  :  it  must  necessarily 
bt  used  when  dissolved  in  an  acid, 

.  Recapitulation. 

The  prussic  acid  is  composed  of  carbon,  azote,  and  hy- 
drogen, in  proportions  with  which  we  are  not  yet  acquaint* 
ed.  Considering  the  great  quantity  of  charcoal^  however, 
which  it  leaves  after  its  destruction  in  several  cases,  we  may 
conjecture  that  it  contains  carbon  in  a  greater  proportion 
thati  the  ttiro  other  substances.  No  person  has  supposed 
that  oxygen  entered  into  its  composition;  and  in  truth  the 
well-known  affinities  of  its  three  elements,  added  to  the  cir- 
cumstances attending  its  formation,  have  not  as  yet  per- 
mitted us  to  hazard  the  opinion* 

-The  prussic  acid,  when  by  itself,  has  very  few  of  the 
general  qualities  of  the  acids.  It  has  not  a  sour  taste  :  it 
does  not  redden  turnsole :  it  is  not  so  easily  dissolved  in 
water  (the  true  solvent  of  the  acids)  as  it  is  in  alcohol :  in 
this  last  solvent  it  is  decomposed  even  spontaneously,  an4 
without  the  assistance  of  the  external  air*  It  forms  with  the 
alkalis  combinations  so  imperfect,  that  we  find  in  them, 
almost  iri  a  staCt  of  perfect  separ^^tion,  the  specific  proper^  ^ 
ties  of  the  comp^n^nt  parts,  and  theearbonio  ^qid,  tl^i$ 
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^re^kest  of  all,  is  8ui{icifnt  ta  decompose  then).  In  a  wof;^, 
it3  combuftlibility,  taste,  aroroatic  smell,  it*  being  gene- 
rated in  the  midst  of  volatile  oils,  and  iu  preservation  in 
^kohoU  exhibit  qualities  which  much  more  strongly  re^ 
gemble  oily  and  inflammable  productions  than  saline  sub* 
stances » 

The  "prussic  acid,  notwithsthandlng  its  trifling  saline 
energy,  has  a  powerful  action  on  the  major  oxide  of  m<;r- 
Gury  :  it  furnishes  with  this  oxide  a  saline  combination^ 
so  well  characterized  in  its  attributes,  that  we  are  compelled 
to  acknowledge  that  it  acts  in  certain  circumstances  like  the 
most  powerful  acid.  Nothing  in  fact  is  wanting  to  the  proa-* 
state  of  mercury,  to  entitle  it  to  be  ranked  amojng  the  mc^^^ 
perfect  of  metallic  salts  :  it  will  perhaps  astonish,  some  che* 
m\MSj  to  see  that  it  refuses  to  be  united  to  the  minor  oxide;, 
but  by  a  concurrence  of  aflSnities^  of  which  we  have  other 
examples,  it  raises  it  to  the  state  of  major  oxide,  by  elimi- 
nating a  part  of  the  metal,  in  order  ioiotixiy  with  theother^ 
prussiate  of  mercury. 

The  prussic  acid  has  no  action  upon  the  red  oxide  of  iron ; 
but  it  attacks  the  black  oxida,  and  produces  white  prussi^to 
with  it.  This  prussiate,  it  is  true,  is  not  absolutely  white, 
the  difficulty  of  preparing,  with  green  sulphate,  a  prje- 
cipiiale  at  the  zero  of  hyper-oxidation,  not  permitting  it : 
thus,  it  is  always  greenish  ;  but  as,  upon  drying,  it  becomes 
perfect  Prussian  blue,  we  cannot  doubt  that  the  prussic  acid, 
plus  the  base  of  the  green  sulphate,  will  give,  all  perturbar 
tion  being  out  of  the  quesUon,  a  prussiate  equally  whito 
with  that  which  we  obtain  by  more  easy  means. 

Prussian  bUie  is  not  a  simple  combination,  -as  has  been 
thought.  The  following  observation  will  sufficiently  prove 
this  assertion  :  We  know,  for  instance,  that  the  basis  of 
this  blue  is  red  oxide  :  but  if  this  oxide  be  sufficient  of  itself 
for  making  Prussian  blue,  why  shoulld  not  the  prussic  acid 
and  the  red  oxide  furnish  it  ?  .Why  sho^uld  not  the  solutions 
of  this  oxide,  and  the  simple  alkahne  prussiates,  give  it  also  j 
There  must  necessarily  be  another  element  in  Pruj^sjan  blue: 
the  following  facts  clearly  demonstrate  thift:  When  we 
apply  potash  itt  Pruasian.  blue  we  obt^iu  a  y^low  crystal - 

li^^ble 
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lizable  salt^  which  b^ts  al  waye  a  constant  proportion  of  black 
oxide. 

If  we  employ  the  yellow  prussiate  in  reproducing  Prussian 
blue,  this  oxide  re-enters  with  the  prussic  acid  into  the  new 
combination.  The  black  oxide  is  therefore  an  element  ne- 
cessary to  the  formation  both  of  the  crystallizable  prussiate. 
and  of  the  Prussian  blue,  and  likewise  of  all  the  metallic 
prussiates  prepared  with  the  triple  prussiate  of  potash. 

There  are  metals  which  are  susceptible  of  forming  simpU 
and  triple  prussiates,  such  as  copper,  silver,  manganese,  cobalt, 
nickel,  uranium,  &c.  There  are  some  which  give  simple 
prussiate,  such  as  gold,  mercury,  &c.  There  are  some  also, 
which  give  triple  prussiate  only,  such  as  iron,  &c.  Lastly^ 
some  of  them  do  not  appear  susceptible  either  of  the  one,  or 
the  other.  But,  with  the  exception  of  Prussian  bhie  and 
prussiate  of  mercury,  all  the  rest  are  little  known,  and  merit 
examination.  The  black  oxide  united  to  the  prussic  acid 
may  pass  frotp  the  one  combination  to  the  other  without 
changing  its  state  :  the  base  of  this  combination  may  even 
be  raised  from  the  minimu^m  to  the  maximum,  without  the 
black  oxide  on  that  account  taking  any  part  in  this  change. 
The  combination  of  the  acid  with  this  oxide  is  maintained 
by  30  powerful  an  affinity  that  the  alkaline  hydro-sulphurets 
cannot  separate  them,  or  rather  they  cannot  touch  the  oxide 
in^the  triple  prussiate  of  potash,  or  in  Prussian  blue. 

The  prussic  acid  united  to  this  portion  of  black  oxide, 
wbicb,  eriables  it  to  form  triple,  alkaline,  or  metallic  prus- 
siates, is  a  peculiar  combination,  the  existence  of  which  ia. 
not  doubtful ;  but  with  which  we  are  not  as  yet  acquaintedj^ 
except  in  these  prussiates  alone. 

The  triple  prussiate  of  potash  cannot  undergo  a  red  heat 
\yithout  losing  the  black  oxide,  and  consequently  without 
being  reduced  to  the  state  of  simple  prussiate. 

The  simple  prussiate  is  also  decomposed,  but  by  a  fitr 
lower  temperature :  its  acid  is  destroyed,  and  reduced  to  am- 
monia and  carbonic  acid  :  it  is  the  destruction  of  this  skit 
by  ib^  heat  of  ebullition,  which  degrades  the  lixiviums.Jbjr' 
prep^ipg  Prussian  blue. 

The  simple  prussiate  assumes  the  character  of  tri^^le  prus-\ 
*  D4  state. 
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siate,  as  soon  as  we  present  to  it  either  the  black  oxide,  or 
a  salt  with  a  base  of  blacfc  oxide,  and  acquires,  besides  the 
advantage  of  crystallizing,  that  of  being  no  longer  decom- 
posable by  the  heat  of  ebullition. 

This  prus3ia(e,  vyhich  was  the  test  liquor  so  long  wanted 
by  chemists,  does  not'  give  Prussian  blue  with  solutions  of 
red  oxide;  but  it  gives  them  if  they  contain  black  oxide,  be- 
cause its  acid  is  attached  immediately  to  that  portion  of  the 
same  oxide,  which  ought  to  serve  as  an  intermedium  be- 
tween it  and  the  red  oxide. 

The  triple  prussiate  of  iron,  or  Prussian  blue,  strongly' 
heatedj  is  reduced  to  ammonia,  to  the  two  gases  of  carbonic 
^cid  and  gaseous  oxide,  to  Iron  (feracerC)  ^nd  to  charcoal. 

The  prussiate  of  mercury  gives  the  same  products  by  its 
decomposition,  besides  a  certain  portion  of  oil. 

The  charry  lixiviums  contain  but  little  triple  prussiate, 
and  a  great  deal  of  simple  prussiate.  They  must  not  be  con- 
centrated without  having  in  the  fif^t  place  strengthened  the 
constitution  of  the  simple  prussiate  by  ar^  addition  of  black 
pxide,  orof  gr^en  sulpliate. 

In  order  to  obtain  from  these  lixiviums  the  whole  of  the 
Prussian  blue  which  they  are  susceptible  of  giving,  it  is  in- 
dispensably requisite  to  use  a  sulphate,  a  portion  of  which  it 
least  is  green  :  without  this  precaniion,  the  simple  prussialt»5  ^ 
contained  in  them  coufd  not  furnish  blue  with  a  sulfihate, 
the  base  of  which  was  completely  red. 

To  conclude,  if  this  memoir  be  compared  with  that  of 
Scheele,  it  will  b?  found  that  all  the  fiicts  above  stated  w^re 
perfectly  well  known  to  him  :  but  they  appeared  to  me  to 
require  some  further  elucidation  5  and  with  this  vi^^v  I  lay 
iny  presefit  memoir  before  the  public,  '  * 

X.'  Observatiom  of  a  Con^^t^,  Tnqde  with  a  View  to  inyesti^ 
,.g(ite  its  Magnitude j^  and  the  Nature  of  its  lUunii^ation^ 

JL' HE  comet,  vC'hich  we  have  lately  observed,  waspoibted" 
p\jt  to  jnc  l^y  Mr.  Piggot,  who  discovered  it  atBathtKe: 

*  From  Philosophical  Transactions  for  1808,  Part  H. 
'         ''  *      -  '  ?8th 
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28,th  of  September ;  and  the  first  time  T  had  an  opportunity 
of  examining  It  was  the  4th  oi' October,  when  its  brightness 
to  the  naked  eye  gave  me  great  hopes  to  find  it  of  a  different 
construction  from  many  I  have  seen  before,  in  which  no 
solid  body  could  be  discovered  with  any  of  my  telescopes. 

In  the  following  observations,  my  .attention  lias'been  di- 
rected to  such  phsenomena  only,  as  were  likely  to  give  us 
some  information  relating  to  the  physical  condition  of  the 
comet :  it  will  therefore  not  be  expected  that  I  should  give 
an  account  pf  its  motion,  which  I  was  well  assured  would 
be  nfiost  acptirately  ascertained  at  the  Royal  Observatory  at 
Greenwich.  .  v 

The  different  parts  of  a  comet  have  been  generally  ex- 
pressed by  terms  that  may  be  liable  to  misapprehension, 
such  as  the  head,  the  tail,  the  coma,  and  the  nucleus  ;  fur 
ifi  reading  what  some  authors  say  of  the  head,  when  they 
speak  of  the  sizie  of  the  comet,  it  is  evident  that  they  take 
it  for  what  is  often  called  the  nucleus.  The  truth  is,  that 
inferior  telescopes,  which  cannot  show  the  real  nucleus, 
will  give  a  certain  magnitucle  of  the  comet,  which  may  be 
called  its  head  ;  it  includes  all  the  very  bright  surrounding 
light ;  not  is  the  name  of  the  head  badly  applied,  if  we  keep 
it  to  this  meaning ;,  and  since,  with  proper  restriction,  the 
terms  which  have  been  used  may  be  retained,  I  shall  give  a 
short  acco'urtt  of  my  observations  of  the  comet,  as  they  re- 
late to  the  above-mentioned  particulars,  namely,  the  nucleus, 
the  head,  the  cojna,  and  the  tail,  without  regarding  the  or- 
der of  the  tinie  when  they  were  made.  The  date  of  each 
observation,  hpwever,  will  be  added,  that  any  person  who 
may  hereafter  be  in  possession  of  more  accurate  elements  of 
the  comet's  orbit,  than  those  which  I  have  at  present,  may 
repeat  the  calculations  in  order  to  obtain  a  more  accurate 
Result,  V 

Of  the  Nticleus, 

From  what  has  already,  been  said,  it' will  easily  be  lond^r- 
siDod,  t[}at5,  by  ^he  nucleus  of  tbp  comet,.,I  niean  that  part 
of  the  head  which  appears  to  be  a  condensed  or  solid  body» 
and  in  whii:iiiDoneipC.tihe.ver}^  bright  coma  is  included.  \% 
should  be  remarked,  that  from  ihis  definition  it  follows,  that 
^  -"'   '  .  »  whea 
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when  the  nucleus  is  very  smaU,  no  telescope,^  but  what  hits 
light  and  power  in  an  eminent  degree^  will  show  it  di- 
stinctly. ^  •   ' 
Observations. 

Oct,  4,  1807.  10-feet  reflector.  The  comet  has  a  nu- 
cleus, the  disk  of  which  is  plainly  to  be  seep. 

Oct.  6.  I  examined  the  di^k  of  the  comet  with  a  proper 
set  of  diaphragms,  such  as  described  in  a  former  paper*, 
in  order  to  see  whether  anjr  part  of  it  were  Spurious ;  but 
when  the  exterior  light  wis, excluded,  so  far  from  appearing 
larger,  as  would  have  been  the  case  with  a  spurious  disk, 
it  appeared  rather  diminished  for  want  of  light;  nor  was, 
its  diameter  lessened  when  I  used  only  the  outside  rays,  of 
the  mirror.  The  visible  disk  of  the  comet  therefore  is  a 
real  one. 

Oct.  4.  I  viewed  the  comet  with  difFerent  magnifying 
powers,  but  foun4  that  its  fight  was  not  sufficiently  intense 
io  bear  very  high  ones.  As  far  as  SOO  and  300,  njyip-feet 
reflector  acted  very  well,  but  with  400  and  500  there  was 
nothing  gained,  because  the  exertion  of  a  power  depending 
on  the  quantity  of  light  was  obstructed t>  which  I  found 
was  here  of  greater  consequence  than  the  increase  of  mag- 
nitude. 

Illumination  of  the  Nucleus. 

Oct.  4,  6h.  15'.  The  nucleus  is  apparently  round,- and 
cquaHy  bright  all  over  its  disk,  I  attended,  particuj^rly  to, 
Its  roundness. 

Oct.  18.  The  nucleus  is  not  only  round,  but  also  ev^ry 
where  of  equal  brightness. 

Oct.  19.  I  see  the  nucleus  again,  perfectly  round,  well, 
defined,  and  equally  Iqminous.  Its  brilliant  colour  in  my. 
ten-feet  telescope  is  ;i  little  tinged  with  red ;  but  les$  so  than 
that  of  Arcturus  to  the  naked  eye, 

Magnihide  of  the  Nucleus. 
Oct.  26.     In  order  to  see  the  nucleus  as  small  as  it  really 
is,  we  Should  look  at  it  a  Ibhg  whlld,  that  (he  eye  may  gra- 

;  •       . ' '  «  Ste  PhUi  Tfkiw.  for.  l«05,  p:  53.    Use  6f  tU  Crit€ri©a.  ' 

dually 
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dually  lose  tbe  impressioa  of  the  bright  coma  which  sur- 
roundd  it.  This  impcession  will  diminish  gradually;  and 
when  the  eye  has  got  the  better  of  it^  the  nucleus  will  then 
be  seen  most  distinctly,  and  of  a  determined  magnitude. 

Oct.  4.  With  a  seven-feet  reflector  I  estimated  the  dia- 
meter of  the  nucleus  of  the  comet  at  first  to  be  about  five 
seconds ;  but  sooa  after  I  called  it  four,  and.  by  looking  at  it 
longer,  I  supposed  it  could  not  exceed  three  seconds. 

Oct.  6.  10- feet  reflector,]  power  32»1.  The  apparent  disk 
of  the  comet  is  much  less  than  that  of  the  Georgian  planet, 
which  being  an  object  I  have  seen  so  often  with  the  same  in- 
strument, and  magnifying  pawer,  this  estimation  from  me<- 
mory  cannot  be  very  erroneous.  \  - 

Oct*  3.  Micrometers  for  roeasuritig  very  ^mall  diameters^ 
when  high  magnifying  powers  cannot  be  used,  being  vevy. 
littli*.  to  be  depended  upon,  I  erected  a  sst  of  8ealing<^vra}S 
globules  u|x>n  a  post  at  2428  inches  from  the  objeett* mirror 
of  my  ten- feet  reflector,  and  viewed  them  with  an  eyeglass^ 
which  gives  the  instrument  a  power  of  321,  this  being  the 
^am^  which  I  had  found  last  night  to  show  the  nucleus  of 
tbe^comet  well.  I  kept  them  in  their  place  all  the  day,  and 
reviewed  them  from  time  to  time,  that  their  ^nagnitudes 
might  be  more  precisely  remembered  in  the  even'mg,  when 
\  intended  to  compare  the  appearance  of  the  aucleus  with 
tbciti. 

On  examining  the  comet,  I  found  the  diameter  of  its  nui 
fpleus  to  be  certainly  less  than  Vat  largest  of  my  globufea,, 
which,  being  *0l6d  ofan^inch,  subtended  an  angle  of  3"*97. 
at  the  distance  of  the  telescope  in  the  day  time. 

Comparing  the  nucleus  also  with  the  irr^jiiressions  which 
the  view  of  the  second  and  third  had  left  in  my  memory^ 
and  of  which  the  real  diameters  were  •0325  and  '0290  of  an 
inch,  and  magnitudes  at  the  station  of  the  mirror  a*'* 77  and 
2"'47*  I  found,  ibat  the  comet  was  alnwast  as  large  as  th* 
second,  and  a  little  larger  Uuan  the  third.. 

Oct.  Id.  The  nucleus  is  less  than  the  globule  wbicb^ufaN 
^cr^^  2"-77- .  •  .    ^  .  "^  . 

.,  Qct.  19*  TbiQiaiv  bmugunoommonly>cJear,  I»mw  the  co^ 
met  40  minutes  after  6ve;  and  being,  nof^  at iti  oDOBitfesabhs^ 

altitudcjj^ 
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altitude,  I  examined  it  with  289,  and  having  but  very  lately 
reviewed  my  globules,  t  judged  its  diaipeter  to  be  not  only 
less  than  my  second  globule,  but  ako  less  than  the  third : 
that  is,  less  thaji  2'''47. 

Oct.  6.  The  20-feet  reflector,  notwithstanding  its  great 
Kght,  does  not  show  the  nucleus  of  the  comet  target  than 
the  ten^feet,  with  an  e()tial  magnifier,  makes  it, 
.  Oct.  S8.  My  large  ten-ieet  telescope,  with  the  mirror  of 
S4  inches  in  diftmeter^  does  npt  increase  the  size  of  the  nu- 
cleus. 

Oct*  d.  Being  fiilly  aware  of  the  objections  that  may  be 
made  against  the  method  of  comparing  the  magnitude  of 
the  nucleus  of  the  comet  with  objects  that  cannot  be  seen 
together,  I  had  recourse  to  the  satellites  of  Jupiter  for  a  more 
decisive  result,  and  with  my  seven-feet  telescope,  power  202, 
I  viewed  the  disk  of  the  third  satellite  and  of  the  nucleus  of 
the  comet  alternately*  They  were  both  already  too  low  to  be 
seen  very  distinctly  5  the  diameter  of  the  nucleus  however 
speared  to  be  lessLthan  twice  that  of  the  satellite. 

Oct.  18.  Wi.h  the  ten^feet  reflector,  and  tbe  power  ^21, 
a  similar  estimation  was  made;  but  the  light  of  the  moon 
would  not  permit  a  fair  comparison. 

Oct.  19.  I  had  prepared  a  new  ten-feet  mirror,  the  deli^ 
cate  polish  of  my  former  one  having  suffered  a  little  from 
being  exposed  to  damp  air  in  nocturnal  observations.  This 
new  one  being  uncommonly  distinct,  and  the  air  also  re- 
markably clear,  I  turned  tbe  telescope  from  tl^e  comet  tcy 
Jupiter's  third  satellite,  and  saw  its  diameter  very  distinctly 
larger  than  the  nucleus  of  the  comet.  I  turned  the  telescope 
again  to  th^  comet,  aad  as  soon  as  I  saw  it  distinctly  round 
and  j^vell  defin^,  I  was  a:^sured  that  its  diameter  was  less 
than  that  of  the  satellite. 

6h.  Q&.  I  repeated  these  alternate  observations,  and  al- 
ways found  the  same  result.  The  night  is  beautifully  clear, 
and  the  moon  has  not  yet  risen  lo  interfere  with  the  light  of 
tne  comet. 

Nov.  20.  With  a  seven-feet  reflector,  and  power  only  75, 
I  can  dsoate'  the  mickus  j  it  is  extremely  ^mall,  being  Tmle 
moce  (hana  mere  fointt  ... 

•  Of 
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When  the  comet  is  viewed  with  ah  inferior  telescope,  o^' 
if  the  magni^ing  power,;  with  a  pretty  good  one,  is  either 
much  too  low,  or  much  toy  high,  the  very  bright  rays  jm- 
piediately  contiguous  to  the  nucleus  wiH  seem  to  belong  to 
it,  and  form  what  may  be  called  the  head.         ,        '  ^ 

Oct/ 19/ 1  examined  the  head  of  the  comet  with  an  indif- 
ferent telescope,  in  the  manner  I  hav^  described,  and  found 
it  apparently  of'  the  size  of  the  planet  Jupiter,  vyhen  i^is 
viewed  with  the  same  telesco|>e  andjnagnifyihg  power. 

With  a  good  t^lespope,  I  saw  in  the  centre  of  .(jl^>fai^ad  a 
very  small  well-defined  roimd  point.  ,,  '  t  . 

Nov.  20.  The  head  of  the  comet  Ts  aow  ie:ss  brilliant  th^a 
it  has  been.  .  '  ^ 

OftheCdmnofth&CdmetJ      .'  . 

The  coma  is  the  nebulous  appearance  surroupding  th^ 
head.  . - 

Oct.  19.  By  the  field  of  view  of  my  rei[lector>  I  estimate 
the  coma,  of  the  comet  to  be  about  six  inlnutes  in  diameter, 

Dec.  6.  The  extent  l^of  the  coma,  with  ia.  mirror  of  24 
inches  diameter.  Is  now  about  4''45''./         . 

,^^    v.:  Of  ike- mi  of  me  Hornet. '     *^     .^)r.': 

Oct.  18.  7h.  With  anight  glass,  whichhas a field'ofvitew 
of  nearly  5V  I  estimated  the  length  qf  the  tail  to  be  3^f  ^ 
but  twilight  is  still  very  sirong,  which  may  prevent  i6y  see- 
ing the  whole  of  it. 

Nov.  20.  The  tail  of  the  cotnet  is  still  of  a  considerable 
)ength,  certainly  not  less  than  2|  degrees. 

Oct,  26.  The  tall  of  the  comet  is  considerably  longer  on 
the  south-preceding,  than  on  the  obrth-following  side. 

It  is  not  bifid,  as  I  have  seen  the  comet  of  1769  delineated 

by  a  gentleman  who  had  carefully  observed  it*, 

'  Oct.  28.  7-feet  reflector.  The  south-pireceding  side  of  the 

tail  in  all- its  length,  except  towards  the  end,  is  very  well 

defined  3  but  the  north-following  side  is  everj^  where  hazy 

,     »  Dr,  Lind  of  Wittdsoi^.  '  -♦-''  -•-.  J-:-''!  .;      ■: 

and 


Digitized  byGoOgk 


03  G^mdthks  %f  ^  edmet. 

and  irregular,  especiaUy  t9wv(U  th^  end  ;  it  is  aUo  shorter 
than  the  south-preceding  pn^. 

The  shape  of  the  unequal  length  of  the  sides  of  the  tail, 
when  attentively  vie\ve<]^  is  visible  in  a  night  glass,  and  evea 
to  the  pajked  eye.     . 

Oct.  31.  10-feet  reflector.  The  tail  continues  to  be  better 
deling  on  the  south-pr,e9eding  than  on  the  nortbrfollow- 

.  Dec.  6.  The  length  of  the  tail  i$  nqw  j-educ^d  to  about 
23  of  a  degree. 

'  '    6jri^  bensihj  oftUX:^ma  ^and  Tail  of  the  €<met. 

^any  authors  have  said,  that  the  tails  of  comets  are  of  so 
rare  a  texture,  as  not  to  affect  the  light  of  the  smallest  stars 
that  are  seen  thrQugh^  th|^*  Uawillmg  to  take  any  thing 
upon  trust,  that  may  be  brought  to  the  test  of  observation, 
1  tooSc  tiotiee  of  many  small  stars,  that  were  occasionally 
covered  by  the  cqma  and  .the  tail,  and  the  result  is  as  follows. 
'  Odt.  ^6.  6h.  15'.  Large  lb-feet  reflector,  24  inches  aper- 
turt.  A  small  star'  withiii  the  coma  is  equally  &int^with 
l!wo' bther  Stars  that  ai^,  on  the  north-following  side  of  the 
comet,  but  without  the  Vooia. 

7h.  3(/.  The  coqriia  Heing  partly  re^noovifd  from  the  star. 
It  Is  now  jbrjghte^  thatj  it  was  before.  j 

^0Qi!£\.  ^n.  b\  10-fee't  reflector.  A  star  in  the  tail  of  the 
fcdraet,  vynicn  we  will  call  a,  i?  much  less  bright  than  two 
others,'  Zl  and  c,  without  the  tail. 

Twp.  other  stars,  d  and  c,  towards  the  south  of  I  and  c, 
are  in  the  following,  sliirts  of  the  tail,  and  are  extremely 
faint. 

7h.  20^  The  stare  is  now  considerably  bright,  the  tail 
having  left  it^  while  d,  which  is  rather  more  involved  than 
it  was  before,  is  hardly  to  b^  ^een; 

7h.  b(^*  The  star  a,  toward  which  the  comet  mqve?^  is 
involved  in  denser .  nebulosity  than  before^  and  is  grown 
fainter.  ^  „  ' 

d  is  involved  in  brighter  nebulosity  than  before,  but 
being  near  the  margin,  U  will  soon  emerge. 

8h. 
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Sh.  35^.  Betng  still  moit  involved^  the  star  a  is  noW  hardly 
visible. 

e  vi  qtklle  clear  of  the  tail,  and  is  a  considerable  ^tar  i  d  rt* 
mainslnvolved. 

gh.  1(/.  The  staf  tf  is  also  emerged,  but  the  comet  is  now 
too  low  to  estitnat^  the  brightness  of  slat^  properlyj 

Nov.  25.  7h.  sy.  Th6re  is  i  star  a  \yithiu  the  light  of  ihe 
ibtil^  near  the  head  6f  the  "hornet,  equal  to  a  star  b  skuatc 
without  the  tail,  but  near  enough  to  be  seen  in  thi^  field  oJT 
Vit*v  with  tt.  'The  path  oJF  the  heid  6f  "the  cotlier  !ea(is  to- 
wards a,  and  'i  ihore  intense  brightness  will  cothii  XipoxK  it^ 

8h.  4JS'.  The  starcrils  now  involved  Irf'lWi^brightnfess  n(iar 
the  head  of  the  comet,-  ^^nd  is  no  Ipngpr  yi^blcv  except!  now 
and  then  very  faintly,  by  occasional  imperfect  glimp&es; 
but  the  star  b  retains  Us  fornier  lirii t.      '  '    * 

Nelmtpus  Appearance  of  th^^ikctl  '' 
Dec.  6.  The  head  of  the  cornet,  viewed  with  a  puIrroT  of 
24  inches  diameter,  resembles  now  one  of  tliose  liebuiae, 
which  in  my  catalogues  would  have  be^n  describt?d,  ^^  a  very 
large,  brilliant,  round  nebula,  suddenly  itiuch  brighter  li^ 
the  middle." 

Dec.  l6.  7- feet  reflector.  The  night  being  fine,  and  the 
moon  not  risen,  the  comet  resembles  ^^  a  very  bright',  large, 
irregular,  round  nebula,  very  gradually  much  brighter  in 
the  middle,  with  a  Ifaint  nebulosity  on  the  south -preceding 
side." 

Jan.  1,  1808.  7-f^et.  **  .Ver\^  bright,  very  large,  very  gra- 
dually  much  brighter  in  the  middle." 

If  I  had  *iot  knowh  this  to  be  a  comet,  I  sboukl  have  ad- 
ded to  my  description  of  it  as  a  nebula,  that  the  centre  of  It 
might  Consist  of  very  small  stars  ;  but  this  being  impossible, 
i  diredt^d  my  ten-feei  telescope  with  a  high  power  to  the 
comet,  ih'prder  to  ascert^n  the  cause  of  this  appearance ;  m 
consequence  olf  which  I  perceived  several  small  stars  shining 
through  the  nebulosity  of  the  coma. 

Jart.  14.  7-feet.  '*  Bright,  pretty  lai*ge,  irregular  round, 
hrightet  in  the  middle."  '  ' 

JPebl  ^.  lb-feet,  24-inch  aperture>.  "  Very  bright,  larg<, 
''  irregular 
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irregular  round,  very  gradually  much  brighter  in  the  mid- 
dle/' There  is  a  very  faint  diffused  nebulosity  on  the  nprittr 
preceding  side^  I  take  it  to  be  the  vaoisbit>g  remains  of  the 
comet's  tail. 

Feb.  19.  Cotisiderably  bright;  abqut  ^th  of  the  fie|d  = 
3'  26"  **  in  diarnetpr,  gradually  brighter,  in  the  middle/' 
The  faJnt  nebulosity,  in  the  pla^e  where  the  tail  ijsed  to  be, 
still  projects  a  little  furihex  from,  tlie  centre  thian  in  other 
flirections.        .j  -     •       . 

l^^  Feb,  21,  X.e3s  bright  than  on  the  J,9th :  nearly  of  the.  s^n^e 
sizp:  gradually  Ijfi^jerin  the  middle.  The  nebulosity  .still 
a  little  projecting  on. the  side  .where  the  tail  ussed  tp.be.   . 

Resutt  oft  fief oregoitig  Observations. 

From  the  observations  whiph  are  npw  before  us,  we  may 
draw  some,  inferences,  which  will  be  of  considerable  im- 
portance with  r^g^rd  to, the  information  they  give  us,  not 
only  of  the  size  of  the  comet,  but  also  of  the  nature  of  its 
illumination.  •  . 

A  visible,  round,  and  well  defined  disk,  shining  in  every 
part  of  it  with  equal  brightness,  elucidates  two  material  cir-  , 
curhstances  ;  for  since  the  nucleus  of  this  comet,  like  the 
body  of  a' planet,  appeared  in  tlxe  shape  of  a<lisk,  which  was 
experimentally  found,  to  be  a  real  one,  we  have  good  reason 
to  believe  that  it  consists  of  some  condensed  or  solid  body, 
the  magnitude  of  which  may  be  ascertained  by  calculation. 
For  instance,  we  have  seen,  that  its  apparent  diameter,  the 
19lh  of  October,  6I1.  20^,  was  not  quite  so.  large  i^  that  of 
the  third  satellite  of  Jupiter.  In  order  therefore  to  hav« 
some  idea  of  the  real  magnitude  of  our  comet,  we  may  ad- 
mit that  its  diameter  at  the  time  of  observation  was  about 
1",  which  certainly  cannot  be  far  from  truth.  The  diameter 
of  the  third  satellite  of  Jupiter,  however,  is  known  to  have 
a  permanent  disk,  such  as  may  at  any  convenient  time  be 
measured  with  all  the  accuracy  that  can  be  used ;  and  when 
the  result  of  such  a  measure  has  given  us  the  diamet^  of 
this  satellite,  it  may  by  calculation  be  brought  to  the. di- 
stance from  the  Earth  at„which,  in  my  observation,  it  \va* 
compared  with  the  diameter  of  thq  comet,  and  thus,  more 
,  accuracy. 
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iccofacy,  iIf  h  should  be  requited,  may  \x  obtaiiied.  The 
following  result  of  my  calculation,  however,  appears  to  mt 
quite  sufficient  for  the  purpose  of  general  information;  From 
thfe  perihelion  distance  O64749I5  and  the  reSt  of  the'givca 
elements  of  the  comet,  we  find,  that  its  distance  from  the 
ascending  node  on  Its  orbit  at  the  tin>e  of  observation  was- 
^3*^  43' 44";  and  having  also  the  Earth's  distance  from  the 
same  node,  and  the  inclination  of  the  comet's  orbit,  we 
conipute  by  these  data  the  angle  at  the  sun.'  Then  by  cal- 
culating in  the  next  place  the  radius  vector  of  the  comet, 
and  liaving  likewise  the  distance  of  the  Earth  from  the  sun, 
we  find  by  computation,  that  the  distance  of  the  comet  from 
the  Earth  at  the  time  of  observation  was  ri69192,  the  mean 
distance  of  the  Earth  being  1.  Now  since  the  disk  of  the 
Comet  was  observed  to  subtend  an  angle  of  1",  which  brotight 
to  the  mean  distance  of  the  farth  gives  /  •  1 69,  and  since 
we  also  know  that,  the  Earth's  diameter,  which,  according 
to  Mr.  Dalby,  is  7&1 3*2  miles*,  subtends  at  the  same  di-« 
stance  an  anglf  of  1 7"'2>  we  deduce  from  these  principles  the 
real  diameter  of  the  comet,  which  is  538  miles. 

Having  thus  investigated  the  magnitude  of  our  comet,  we 
may  in  the  next  place  also  apply  calculation  to;ts  illumina- 
tion. The  observations  relating  to  the  light  of  the  comet 
were  made,  from  the  4th  of  October  to  the  19th.  In  all 
which  time  the  comet  uniformly  preserved  the  appearance  of 
\  planetary  disk  fully  enlightened  by  the  sun  :  it  was  every 
where  equally  bright,  round,  and^eli  defined  on  its  borders, 
i^ow-as  that  part'  6f  the  disk  which  was  then  visible  to  us 
could  not  possibly  have  a  full  illumination  from  the  sun,  I 
have  calculated  the  phases,  of  the  comet  for  the  4  th  and  for 
l^e  IQth ;  the  result  of  which- is,  that  on  the  4th  the  iflumi- 
nation  was  119^4d'9">  as  represented  in  Plate  II.  fig.  4, 
^d  that  bti  the  19th  it  had  gradually  increased  to  124^  22^ 
40",  of  which  a  represqutation  is  given  in  fig.  5*  Both  phases 
appear  to  me  sufiliciently  defalcated,  to  prove  that  the  comet 
did  not  shine  by  light  reflected  from  the  sun  only;  for,  had 

*  See  Philosophical  Transactions  for  1 791,  p.  239.     Mr.  Dalby  gives  the 
'  two  seniiaxes  of  the  Earth,  from  a  mean  of  which  the  above  diameter 
7313-1682  is-obtained. 
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this  been  the  case^  the  deficiency^  I  thin)C^  would  ha?e  h^ea 
perceived^  notwithstanding  the  8iii^llnes$  of  the  p^j^t. 
Those  who  arc  acquainted  with  my  experiments  on  sqifl) 
stiver  globules^  Will  easily  admit/  that  the  same  tdescope 
which  could  show  the  spherical  form  of  balis^  that  subtend- 
ed only  a  few  tenths  of  a  second  in  diameter^  would  surely 
not  have  represented^a  cometary  disk  as  circular^  if  it  hac) 
Wen  as  deficient  as  are  the  figures  which  give  the  calculated 
appearances. 

If  these  remarks  are  well  founded^  we  are  authorised  to 
conclude,  that  the  body  of  ihe  comet  on  its  surface  is  self- 
luminous^  from  whatever  cause  this  quality  may  be  derived. 
The  vivacity  of  the  light  of  the 'comet,  also  bad  a  much 
greater  resemblance  to  the  radiance  of  the  stars^  th^  tP  the 
mild  reflection  of  the  sun's  beams  from  the  moon^  which  i^ 
an  additional  support  of  our  former  inference. 

The  changes  in  the  brightness  of  the  sm^U  stars^  whep 
ihey  are  successively  immerged  in  the  tail  or  coma  of  tb^ 
cornet^  or  cleared  from  them^  prov^  evidently^  tb.at  they  ace 
sufficiently  dense  to  obstruct  the  free  passage  pf  star-light. 
Indeed  if  the  tail  or  conu  were  composed  of  particles  that 
reflect  the  light  of  the  sun^  to  make  thpro  visible  we  ought 
rather  fo  expect  tliat  the  niunbjer  of  solid  reflecting  parti-r 
cles^  required  for  this  purpose,  would  entirely,  prevent  our 
seeing  any  stars  through  them.  But  the  brightness  of  the 
head,  coma,  and  tail  alone,  wiU  sufficiently  ac<^punt  fpr  th^ 
observed  changes,  if  we  a^it  tba^  they  shin^  not  by  reflec- 
tion,^ but  by  their  own  radiance ;  for  a  fj^int  object  projected 
en  a  bright  ground,  or  seen  through  it,  wilV  certainly  appear 
somewhat  fainter,  although  its  rays  shopld  mee^  with  qo  ob- 
struction in  coming  to  the  eye.-  Now,  as  in  thi^  casie  w^  ar^ 
sore  of  the  bright  interposition  of  the  parts  of  the  comet, 
but  have  no  knowledge  of  floating  particles,  we  OMgbt  cer- 
tainly not  to  ascribe  an  efiect  to  a  by|x>theMcal  ca^s^,  wh^ 
the  existet)ce  of  on^  quite  sufiicient  to  expUip  tbe  ph«np» 
mena,  is  evident. 

If  we  admit  that  the  observed  fuil  illumination  of  the  disk 

♦  Piiiloiophjcal  Tfeansactions  for  1805,  p.  S8,  the  3tb  experiment 
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bf  the  bomet  cannot  be .  accounted  for  from  reflection,  we 
jnay  dtaw^the  san^  conclijisipn,  wHb  respect  to  the  bright- 
ness of  the  head,  coma^  and  tail,  froiu  the  following  const- 
deratidii.  The  observation  bf  the  2d  of  February  mentions, 
that  not  only  the  head  and  coma  were  still  vcr)'  bHght,  bat 
that  also  the  faint  remains  of  the  tail  were  still,  visiible ;  but 
the  distance  of  the  comet  from  the  Earth,  at  the  time  of 
observation,  was  nearly  S40  millions  of  miles*,  which 
proves,  I  think,  that  no  light  reflected  from  floating  parti- 
cles could  possibly  have  reached  the  eye,  without  supposing 
the  number^  extent,  and  density  of  these  particles  far  greater 
than  what  can^  be  admitted. 

My  last  observation  of  the  comet,  on  the  21  st  of  February, 
gives  additional  support  to  \^hat  has  been  said^  for  c^t  the 
lime  of  this  observation  the  comet  was  almost  2*9  times 
the  mean  distance  of  the  sun  from  the  Earth  f.  It  was  also 
nearly  2*7  from  the  sun  J.  What  chance  then  could  rays 
going  to  the  comet  from  tlie  sun,  at  such  a  distance,  have' 
to  be  seen  after  reflectitm,  by.  an  eye  placed  at  more  than 
273  millions  of  miles  §  from  the  comet?  And  yet  the  in- 
stant the  comet  made  its  appearance  in  tl)e  telescope,  it 
^struck  the  eye  as  a  very  conspicuous  object. 

The  immense  tails  also  of  some  comets  that  have  been 
observed,  and  even  that  of  the  present  one>  the  tail  of  which, 
on  the  18tli  of  October,  was  expanded  over  a  space  of  more 
than  nine  millions  of  miles  jj,  may  be  accounted  for  more 
satisfactorily,  by  admitting  them  to  consist  of  radiant  mat- 
ter, such. as,  for  instance^  the  aurora  borealis,  than  when 
we  unnecessarily  ascribe  their  light  to  a  reflection  of  the  sun's 
illumination  thrown  upon  vfipours  supposed  to  arise  from 
.  the  body  of  the  comet. 

By  the  gradual  increase  of  the  distance  of  our  comet,  we 
Jiave  seen,  that  it  assumed  the  resemblance  of  a  nebula; 
and  it  is  certain,  that  had  I  n>et  with.it  in  one  of  my  sweeps 
of  the  aones  of  the  heavens,  as  it  appeared  on  either  of  the 

*  239894939. 

f  The  sun's  mean  distance  being  1,  that  of  the  comet  was  2-89797. 
f  The  comet's  distance  f rGim  the  sun  was  2*683 1 96 .  « 

J  275077889.  ||  9160542. 
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days  between  the  6th  of  December  and  the  fist  of  February, 
it  would  have  been  put  down  ii;i  the  list  I  have  given  of  nc- 
bul«i  This  remark  cannot  but  raise  a  suspicion,  that  some 
comets  may  have  actually  been  seen  under  a  nebulous  form, 
.tnd  as  such  have  been  recorded  in  my  catalogues;  and  were 
it  not  %  ta»k  of  many  years*  labour,  I  should  undertake  a  re- 
'iview  of  all  my  nebulae,  in  order  to  see  whether  any  of  them 
werer  wanting,  or  had  changed  ihcir  place  ;  which  certainly 
would  ,be  a»  investigation,  that  might  lead  to  very  interest- 
ing conclubions. 


XI.  On  Commerce,     Being  a  second  Communication  from 
Mr.  GaAHAM,  in  Answer  to  our  Correspondent 'Lk^is^ 

To  Mr.  TtUoch. 

SIR, 

In  my  last  letter  I  endeavoured  to  prove,  and  illustrate  fi'om 
a  variety  of  articles,  that  no  country  could  produce  all  that 
was  Hccessary  for  the  cqmfort,  health',  protection,  and  se- 
curity of  its  inhabitants.    I  likewise  showed,  by  a  reference^ 
to  very  barren  and  uncomfortable  situations,  that  the  inha- 
bitauits  of  such  districts,  so  far  from  deserting  those  coun- 
tries, w€Fe  rather  more  attached  to  the  soil  than  the  people 
of  much  more  favoured  climates.     Without  further  recapi- 
tirfation,  I  will  pass  on  to  another  observation  of  your  cor- 
respondent Mr.  Lapis.  I  will  not  call  it  an  objection,  be- 
cause  he  does  not  give  bis  opinion  as  positive ;  but  he  i» 
apt  to  think,  from  the  different  languages  spoken  by  the- 
different  nations  of  the.  world,  as  Well  as  from  the  natural 
barriers  of  kingdoms,  such  as  large  rivers,  long  ridges  of 
ahnost  impassable  mountains,  and  the  still  'more  extended 
ocean,  which  rolls  its  mighty  waves  between  different  coun- 
trie«,  that  the  Aitthor  of  the  universe  never  intended  thai 
social  intercourse  between  nations  which  I  seemed  to  argue, 
but  rather  that  they  should  be  completely  independent  of 
'  each  other.     I  am  much  pleased  with  this  observation,  not 
so  much  on  account  of  giving  me  au  opportunity  of  com- 
municating pny  ideas  on  the  subject,  but  as  I  consider  it  a- 

^  matter 
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matter  of  great  imporiance,  as  well  as  useful  and  citrious 
disquisition.  I  hope  some  of  your  readers,  who  have  more 
time  and  far  superior  abilities,  will  favour  us  wiih  a  more 
full  illustration  of  the  subject. 

In  order  to  prevent  my  being  misunderstood,  it  may  be 
here  necessary  to  observe  that,  in  all  I  have  wrilien,  I  wish 
to  keep  in  view  this  idea  or  leading  principle,  (viz.)  That 
the  Supreme  .Creator  of  this  world  is  the  universal  parent 
of  all  its  inhabitants ;  that  they  are  all  alike  his  children  ; 
andthatall  hislavvs  have  in  themselves  a  natural  tendency  to 
promote  the  happiness  of  his  creatures.  At  the  same  time 
it  is  necessary  to  observe  that  the  benevolent  Author  of  our 
existence  was  fully  aware  of  all  the  weaknesses  as  well  as 
,  imperfections  of  his  creatures,  and  that  it  was  impossible 
for  the  whole  inhabitants  of  this  caflh  to  be  under  one  go-« 
vernmeiiit :  he  has  therefore  divided  or  separated  different 
countries  and  kingdoms*  by  such  barriers  as  I  have  already 
mentioned :  yet,  notwithstanding  these  great  impediments^ 
and  what  would  appear  almost  insurmountable  difficulties, 
we  find  that  the  ambition  of  man  is  not  fully  resuained  ;  for 
some  nations  are  constantly  endeavouring  to  make  inroads 
gn  their  neighbours  :  now,  if  this  is  the  ease  under  the  pre- 
sent formation  of  this  world,  surely  it  would  have  been 
mu£h  more  so  if  nature. had  not  fixed  those  strong  bound|* 
ries.  While  on  the  one- hand  I  admit  this  argument  in  its 
fullest  latitude,  on  the  other  1  can  never  enough  admire  th« 
kind  benevolence  of  our  Creator,  in  giving  luch  diversity  in 
the  productions  of  the  earth  to  .differeijt  countries,  as  to  be 
a  very  strong  incitement  for  friendly  and  social  intercourse  v 
even  ,the  principle  of  curiosity,  which  has  so  powerful  an 
effect  on  the  human  mind,  is  a  great  inducement  to  visit 
distant  countries^  but  this  can  never  be*  done  with  .either 
pleasure  or  satisfaction,  unless  such  nations  or  people  havy 
a  friendly  communication  with  each  other.  T  must  like- 
wise observe  how  easily  a  social  intercourse  is  maintained 
with  all  the  different  parts  of  the  earth. when  there  is  no 
hostile  intention  ;— With  what  ease  and  facility  can  a  few 
pierchant-vessels  carry  the  various  productions  of  this  coun- 
try. t<?(  apoth^r,  ^nd  bring   in  exchange  many  articles  of 
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which  we  are  iu  want  ?  But  how  many  difficulties  attend  the 
fitting  out  of  an  armed  fleet !  This  requires  all  the  unite4 
strength  and  energies  of  the  nation.  Thus^  while  the  Su- 
preme Being  has  laid  strong  restraints  on  all  the  more  dan- 
gerous passions  of  men,  he  at  the  same  time  has  placed 
very  powerful  incitements  in  the  human  mind  for  sociability, 
and  from  tbp  diversified  productions  of  the  earth  has  made 
it  their  interest  to  have  a  friendly  intercourse  with  one  an- 
other, to  behave  and  act  as  subjects  of  one  supreme  go- 
vernor, and  as  the  chilijrcn  of  one  kind  and  benevolent  parent. 
Were  I  to  call  in  the  aid  pf  the  inspired  writers,  they  woul4 
appear  in  full  force  in  favopir  pf  my  argument ;  but  1  only 
beg  leave  to  recommend  a  seriqi^s  pprusal  of  4he  principles 
pf  Christianity  to  many  who  assume  that  name,  while  their 
whole  condupt  is  diametrically  opposite  to  its  precepts, 
otherwise  we  should  never  have  heard  of  that  impious  and 
unchristian  maxim.  Natural  Enemies :  from  the  general  ide4 
of  the  Devil  si^ch  a.  supposition  woiild  be  natural,  but  tp  ini- 
pite.  spch  to  our  merciful  Creator  is  surely  hoirrid  impiety, 

I  hope  it  will  not  for  a  moment  bp  supposed  that  I  here 
make  any  allusion  to  Mr.  Lapi$, — ^Nq,  not  in  the  least;  but 
'  that  there  are  such  as  I  describe  is  but  too  evident.  As  I 
would  not  willingly  overlook  s^ny  argument  pr  objectioq 
brought  forward  by  Mr*  Lapis,  I  will  beg  leave  to  observeii 
that  I  fpljy  agree  with  him  iu  the  manner  in  which  he  b^ 
stated  thp  first  beginning  of  principles  of  comme^pe,  as.be- 
jonging  to. one  nation  or  individual  country:  but  he  could 
pot  percejve  that  the  same  was  rendered  necessary  between 
difierent  |:ingdoms.  Now  I  think  I  have  shown  in  a  variety. 
of  instances,  that  there  is  a  greater  necessity  for  an  inter- 
change with  different  countries  than  with  the  distinct  parts 
of  the  same  nation  ;  and  that,  in  the  present  system  of  the 
universe,  every  law  or  institution  contrary  to  this  order  of* 
nature  may  justly  be  said  to  counteract  the  benevolent  disr 
peniiations  of  the  Creator.  The  more  I  consider  this  sub-r 
ject,  the  more  I  aro  convinced  that  it  is  a  law  or  principle 
which  runs  through  every  department  of  society,  from  a 
single  individual  to  that  of  nations.  I  am  rather  surprise^ 
that  Mr.  Lapis  should  mention  (as  part  pf  his  objection  ta 
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oiy  statement)  tfiat  that  man  who  could  excel  in  the  manu- 
facture of  any  article  in  his  own  country^  had  more  merit 
than  he  who  impbrted  it  froni  another : — most  certainly  he 
hais ;  and  whoever  will  turn  to  my  first  Essay  will  find,  that 
io'prohidte  this  spirit  amongst  the  inhabitants  I  state  to  be 
one  of  the  principle  objects  of  a  wise  and  patriotic  politician 
or  statesman.  I  think  I  have  already  proved  to  a  demon- 
stration, that  there  is  "no  country  which  can  produce  all  that 
haay  be  said  to  be  of  use,  comfort,  8cc-,  &c,,  to  the  inhabi- 
tants,—*! mean  as  far  as  the  productions  of  the  soil  are  con- 
cerned. I  likewise  contend  that  no  exertions,  either  by 
individuals  or  united  bodied,  can  bring  the  making  or 
manufacture  of  every  article  to  the  same  degree  o/ perfection: 
lo  which  it  is  sometimes  brought  In  another  country ;  at  le^st 
such  a  phsenomenoh  has  not  yet  appeared  in  the  world,  and, 
for  the  happiness  of  the  human  race,  I  believe  it  never  will. 
Nations,  like  individuals,  if  they  possessed  within  them- 
selves every  requisite  which  they  found  necessary  or  useful, 
would  be  too  much  puffed  up  with  vain-glory,  pride,  and 
presumption;  would  consider  themselves  as  the  only  fa- 
vourites of  lleaven,  atid  look  down  with  contempt  on  all  theii* 
fellow-mortals  as  beings  of  an  inferior  order,  and  not 
alike  the  children  erf  the  same  kind  and  benevolent  parent, 
ffatibns,  as  well  as  individuals,  with  all  their  wants,  weak- 
nesses, and  imperfections,  are  but  too.apt  to  fall  into  this 
dangerous  error: — How  much  more  would  it  be  so  if  every 
countiy  did,  or  even  could,  by  its  exertions  supply  all  its 
wants!  Would  not  such  be  apt  to  forget  the  Creator,  and  to 
exclaim,  "  My  own  right  hand  has  gotten  me  the  victory  ?** 
I  am  well  aware  that  several  foreign  articles  may  justly  be 
teamed  luxuries,  and  that  a  very  improper  use  is  often  made 
of  them ;  but  if  some  people  will  injure  their  health  or  hurt 
their  constitution,  by  excess  in  that  which  ought  only  to  be 
used  as  a  medicine,  or  for  the  comfort  and  support  of  old 
age,  the  blame  in  all  those  cases  lies  with  man,  who  only 
abuses  the  bounties  of  his  benevolent  Creator.  I  well  know 
that  rice  is  more  congenial  to  the  support  of  the  inhabitants 
of  those  countries  where  it  is  the  natural  produce,  than  it 
would  be  to  ap  Englishman  who  has  been  accustomed  to 
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bread  made  from  flour*.  But,  even  in  our, years  of  greatest 
plenty,  is  not  rice  a  very  useful  article  ?  From  t be  geo«-! 
ral  reasonableness  of  the  price,  even  the  lower  orders  of  the 
people  find  it  pleasant,  wholesome,  and  to  them  a  luxuri- 
ous treat:  only  a  few  years  have  passed  away  sirtce  al^ 
plasaes  of  people  were  happy  to  find  in  at  a  substitute  for 
bread.  I  am  apt  to  think  that  the  Supreme  Qovernor  of 
the  world  saw  that  it  was  necessary  so  to  constitute  the  order 
of  nature,  that  years  of  scarcity  might  sometimes  occur,  to 
teach  ungrateful  men  the  value  of  his  blessings,  a^  well  as^ 
to  show  them  the  necessity  of  a  friendly  intercourse  witlx 
other  countries  :  and  I  anp  persuaded  that,  if  that  social  inter- 
course for  which  I  contend,  were  more  generally  adopted, 
even  famine  would  be  divested  of  ha\f  its  horrors. 

I  haveakeady  said,  that  I  would  neither  recommend  wine 
nor  foreign  brandy,  as  a  common  beverage  to  an  English 
labourer,  in  preference  tQ  good  malt  liquor;  but  however 
preferable  this  may  be  while  youthful  vigour  blooms  in  the 
countenance,  and  manly  strength  braces' every  nerve  :  vfhtix 
old  age  weakens  the  limbs^  bows  down  the  body,  and  dries 
up  every  source  of  pleasure,  Who  will  deny  that  a  change  is 
often  useful,,  and  that  even  a  little  wine  as  well  as  soma 
pther  foreign  cordiaj  will  make  glad  the  heart  of  mart,  and 
occasionally  help  to  cheer  the  languor  qf  Reclining  years  ?  If 
this  be  a  true  state  of  the  matter,  (and  I  think  it  will  readily 
be  admitted  by  every  person  who  has  made  observations  on 
theses  things,)  w^as  I  riot  justified  in  saying,  and  now  re-^ 
peating,  that  it  is  a  cruel  policy  to  deprive  the  great  bulk  of 
the  people  of  apy  article  which  may  be  of  such  eminent  use, 
and  more  particularly  when  nature  requii;es  ^t  most  ?  I  my- 
^If  have  known  several  ^instances  where  the  physician  or. 
tpothecary  have  recommended  wine:  the  attending  relatives 
of  the  patient  an8wered~(while  the  sympathetic  tear  started, 
from  their  eyes)  *'  0  sir,  we  have  no  money,  it  is  tOQ  deaif, 

♦  It  would  be  superfluous  to  enter  into  the  disquisition  whether  the  natural 
produce  of  every  country  being  more  proper  for  the  inhabitants  than  any 
foreign  substitute,  did  not  proceed  more  from  long  habit,  than  from  any  po- 
fitiTe  law  or  order  of  nature :  for  it  is  a  well  known  fact,  that  the  stomach 
Ht^  constitution  Of  n;ian  very  soon  assimilate  to  a  great  variety  of  food* 
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?KC  cannot  afford  it/'  But  of  this  I  forbear.  I  will  only  beg 
leave  to  mention  one  or  two  more  articles,  to  show  the  grea^ 
difficulty^  if  not  utter  impossibility,  of  the  people,  even  in 
^he  same  country,  n)aking  some  things  equal  in  quality  or 
perfection  at  a  very  small  distance  from  each  other.  Londoi^ 
porter  is  qne  article : — there  is  scarcely  a  town  or  village  of 
any  note  in  the  kingdom,  where  the  making  of  porter^  m 
imitation  of  the  London,  has  not  been  tried.  Brewers  and 
inalt- makers  have  been  brought  from  the  metropolis  at  ^ 
yery  great  expense,  no  money  has  been  spared,  every  ef- 
fort which  human  ingenuity  could  contrive  has  been  exr 
erted, — but  all  in  vain;  the  difference  even  to  a  superficial 
observer  is  very  evident. 

I  will  only  mention  one  more :— the  making  of  Cheshire 
and  Glocester  cheese^  seemingly  a  very  simple  and  well 
known  operation  ;  yet  I  have  never  seen  what  could  be  call- 
ed a  tolerable  imitation,  and  have  known  great  e)certioni 
made  by  some  wealthy  farmers,  both  from  a  principle  of 
emolument  and  curiosity  ;  but  I  l^ave  never  known  one  who 
'  succeeded  in  any  tolerable  degree*. 

I  must  now  lieg  your  indulgence  while  I  offer  a  few  re- 
marks on  the  bad  policy  of  high  duties.  Whether  I  con- 
sider the  present  system  as  it  afiects  the  revenue,  the  morals, 
or  the  health  of  the  people,  it  bas  the  most  dangerous  ten* 
dency  :  it  teems  with  evils  pf  the  greatest  magnitude.  I 
will  not  here  recapitulate  the  arguments  I  u^cd  in  my  first 
Cssay,  but  will  add  some  others^ 

To  remove  as  far.  as  possible  every  alluring  incitement  fo 
transgress  the  laws  of  the  country^  to  place  at  a  distatice 
every  temptation  which  might  be  supposed  top  strong  for 
the  general  virtue  of  the  people,  has  always  been  the  care 
and  study  of  every  wise  legislator,  much  more  than  to  make 
severe  laws  or  to  inflict  cruel  punishments.  I  am  fully 
persuaded  that  ^here  is  no  pe|*son  who  has  studied  human 

*  I  hope  this  will  not  be  understood  as  meaning  to  damp  ardour,  or  di- 
spirit the  exertions  of  those  who  wish  to  persevere  in  amprorements :  I  dnlv 
x^ention  the  dilBcultyY  wi|bout  niesinipg  t^  set  t»9ttMlt  to  huiin^iiifeDuity  or 

Dersevering  exertions. 
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jiaiure,  whether  by  reading  or  from  his  own  observations  in 
the  worlds  but  will  admit  the  wisdpm  and  utility  of  this 
maxim. 

I  cannot  here  omit  mentioning  the  great  penetration  and 
humanity  of  our  ancestors  in  framing  many  of  our  laws. 

The  law  is  positive,  **  Thou  sfaalt  not  steal ;"  but  very 
gredt  difference  is  made  between  the  crim'e  of  breaking  locks 
and  bars  to  commit  theft,  and  when  cash  or  other  valuables 
are  placed  in*  very  open  exposed  situations ;  and  for  this  very 
plain  and  humane  reason,— -the  temptation  is  supposed  to  be 
much  more  strong  in  the  one  case  than  the  other.  Com* 
pare  this  with  our  present  system  of  excise  laws,  which  are 
of  a  modern  date :  in  these  no  allowance  is  made  for  the 
weakness  of  human  nature  placed  under  the  strongest  temp-* 
tations,  sometimes  of  poverty ;  at  other  times  the  loss  of 
business,  by  being  undersold  by  some  neighbour  who  is 
less  scrupulous  as  to  illicit  connexions :— ^ven  that  invaluable 
privilege,  trial  by  jury,  is  denied  to  the  great  bulk  of  the 
people  connected  with  the  excise*  I  have  often  contem* 
plated  with  astonishment,  that  the  greatest  crimes  whicK 
can  disgrace  human  creatures  are  suffered  to  be  tried  by  a 
Jury  the  nearest  to  the  place  where  the  crime  is  connected ; 
but  this  is  denied  to  every  offender  against  the  excise  laws, 
unless  he  is  able,  and  will  submit  to  the  enormous  expense, 
of  having  the  cause  tried  in  the  Court  of  Exchequer  at  Lon- 
don. I  could  here  adduce  a  great  •  variety  of  arguments  in 
support  of  this  proposition.  I  wish  to  prove,  as  well  as  re* 
late,  some  circumstances,  the  unavoidable  .consequence  of 
the  present  system,  which  would  astonish  some,  and  excite 
feelings  of  pity  in  the  breast  of  the  most  obdurate  5-—  but  1 
forbear  this. 

Lest,  however,  some  nlay  think  that  I  plead  too  mucb 
fdr  the  weakness  of  humanity,  I  will  only  beg  leave  to  men- 
tion two  cases,  which,  I  think,  are  in  point.  If  the  good 
9nd  pious  Agur  so  earnestly  prayed  against  poverty,  lest  be 
should  piit  forth  his  hands  to  steal,  How  necessary  then  to 
place,  as  far  as  poseiblir,  tem'ptation  from  those  whose  minds 
arc  often  little  Ibrtified  either  by  piety  or  morality  !  If  he 
^  yvhp 
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%ho  well  knew  the  heart  of  man  closed  this  petition,  (^^Lead 
]U8  not  into  temptation")  with  those  which  we  are  commuided 
to  ofier  up  to  our  Creator,  need  I  use  any  further  arguments  ? 
I  mujt  not,  however,  omit  mentioning  a  well-known  fact, 
which  I  an>  afl^id  is  too  little  attendec(  to  hy  those  who  fii^ 
such  enormous  duties  to  certain  articles*,  viz,  Thertis  not 
ope  amongst  a  thousand  who  considers  what  is  called  illicit 
trade  any  breach  either  of  religion  or  morality  :  if  they  pay 
\hp  value  of  the  article  to  those  who  sell,  they  think  they- 
)iave  fulfilled  every  moral  obligation.     I  will  now  mentfon  a 
few  particulars  to  show  how  the  health  of  the  people  is  in* 
jured  by  the  present  system  of  high  duties.   I  agree  with 
Mr.  Lapis,  (and  I  believe  it  is  generally  admitted,)  that  malt 
liquor  i^  the  most  whqlf^ome  and  best  beverage  for  the  great 
bulk  of  the  people :  But,  since  the  present  enormous  imposts, 
where  can  it  Jae  obtained  genuine?  Far  be  it  from  me  to  im- 
peach every  brewer  of  illicit  practices  ;  but  the  pubHc  have 
had  sufficient  eyidenee,  that,  in  different  instances,  various 
ingredients,  and  some  pi  a  very  pernicroos  naturfe,  besides 
malt  and  hops  have  been  made  U9e  of.  But/supposmg  no  sucK 
practices  tphavebcen  proved,  is  it  not  a  well-known  fact,  that' 
not  only  in  breweries,  but  likewise  in  distilleries,  al!  the  arts 
pf  chemistry,  and  the  skiU  of  the  most  eminent  in  the  pro- 
fessiop,  are  palled  into  action  ?  To  produce  the  colour  most 
likely  .to  please  the  eye,  to  obtain  the  flavour  in  most  gene- 
ral apprpbatioa,  to  cause  the  liquor  to  sparkle  in  the  glassy 
raise  a  fine  head  or  adhere  to  the  sides  of  the  pot,  are,  with 
liiany  other  objects,  constantly  exercising  the  mind  of  the 
pperatqr  ;  and  to  obtain  such  on  the  easiest  terms,  or  at  the 
least  ei^pense,  his  constant  aim  and  s)udy.    It  is  really  asto^ 
nishing  how  easily  some  of  these  objects  can  be  produced  by 
artificial  means,  which  ought  only  to  be  the  effect  of  the 
genuine  materials  from  which  the  liquor  is  made.    To  ob- 
tain any  foreign  liquor  in  a  true  genuine  state  is  likewise 
very  difficult  and  uncertain ;  for  in  this  the  temptation  i« 

*  Taking  the  first  price  of  tobacco  at  5^.  per  pound,  w|^le  the  duty  ii| 
*  Ss.  Sd.,  it  is  evident  t^at  one  ^argo  smuggled,  yields  a  fortune  to  the  adveq- 
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equally  strong*  Even  allowing  that  the  first  importer  has 
strength  of  mind  sufficient  against  4II  the  allurements  of  gain^ 
the  article  goes  through  so  many  hands  before  it  reaches 
general  consumption,  that  all  the  well  known  pfactices  of 
uaixing,  (particularly  when  the,  flavour  is  strong,)  reducing, 
and  again  bringing  to  full  proofs  are  too  often  carried  to  a 
great  extent. 

Even  wine  is  well  known  to  be  often  so  much  adulterattid, 
that  it  is  a  mixture  of  no  person  can  tell  what.  When  we 
consider  that  this  is  often  used  as  a  medicine,  how  danger-, 
ous  and  uncertain  must  the  application  often  be  ! 

I^eed  I  recall  the  attention  of  your  readers  to  the  various 
means  used  to  adulterate  tea  before  the  reduction  of  the  duty  ? 
Now  it  is  nearly  bs^ck  to  its  former  high  price,  the  very  same 
consequences  wilj  naturally  follow*,  as  soon  as  any  of  thej 
countries  on  the  continent  shall  be  in  a  situation  to  get  tea 
f|-om  China  so  as  it  may  be  smuggled  into  tjiis  country.  What 
with  smuggling  from  abroad,  adulteration  at  home,  the  high 
price  lessepiqg  the  consumption,  the  diminution  of  the  re-  , 
yenue  must  follow.  I  should  now  point  out  some  of  the  bad 
effects  which  high  duties  have  on  the  morals  of  the  people; 
but  the  evils  are  so  nuiperous,  and  the  consequences  so  fa-^ 
tal  to  the  peace  of  society  as  well  as  individuals,  that  the 
f;ubj«c,t  would  require  a  separate  Essay,  and  I  have  already 
intruded  too  much  on  yoyr  indulgence.  Wishing  every  sue 
cess  to  your  useful  and  entertaining  Magazine, 

I  am,  sir,  yours,  &q., 

Berwick,  JaMES  GRAHAM^ 

Jan.  2,  1809. 

♦  Before  the  redaetion  of  the  duty  on  tea  took  place,  the  revenue  arising 
from  that  article  had  dwindled  to  a  mere  trifle,  and  the  same  cause  will  ce^^ 
tainly  produce  the  same  eflect. 
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Xll.  Memoir  upon  the  Vineyards  vend  Wines  ofCkaihpagnU 
in  France :  Written  in  answer  to  certain  Queries  circulated 
hj  M.  ChapTal.  By  M.  Gkrmon,  of  Epernay*^ 

PRELIMINARIES  f. 

jL  he  ancient  province  of  Channpagne,  now  di^ded  intd 
two  departments  under  the  names  of  La  Marne  and  La  Haute- 
Btame^  has  beeti  long  Celebrated  as  the  vineyard  of  France, 
There  are  two  kinds  of  wines  which  distinguish  this  di* 
ftrict,  ^ 

White  wines  :  called  Riviere  de  Marne  wines. 
Red  wines :  called  Montagne  de  Rheims  wines* 
The  white  wines  are  produced  from  vineyards  situated  In 
the  valleys   and  upon  the  sides  of  the  hills  in  Epernay, 
Dizy,  Avenay,  Cramant,  Lemesnil,  Monthelon,  Chouilly^ 
Moussy^  &c. :  but  in  consequence  of  one  of  these  varietien 
of  nature,  for  which  we  cannot  always  account,  the  estate 
of  Cumieres,  in  the  midst  of  so  many  vineyards  celebrated 
for  white  wines,  axsd  under  the  same  exposure,  produces  red  ' 
wines  only,  and  of  a  quality  far  superiorr  to  the  above  wines. 
Among  all  the  vineyards  on  the  river  Marne,  the  can- 
tons of  Hautvillers,  Mareuil,  Cumieres,  and  Epernaty,  are 
the  most  advantageously  situated:  they  extend  along  the 
rivxr  Marne,  with  this  distinction,  that  the  quality  of  the 
wine  falls  off  in  proportion  as  the  vineyard  is  distant  frorii 
the  river  :  for  this  reason  Hautvilkn?  and  Ay  have  diwayd 
enjbyed'a  preference  overEpcrnay  andPierry  ;  and  <he  lattet 
over  Cramant,  Leraesnil,  &<i.,'  and  these  last  over  Mon^ 
thelon,  Moussy,  8cc. 

South  exposures  produce  upon  the  banks  of  the  Marne  ex- 
cellent white  wines,  but  their  declivities  and  posterior  part*, 
which  are  called  the  fnountains  of  Rheims^  although  situated 

♦  Aimales  de  Chimie,  vol.  Ixi.  p.  ^. 

f  The  numerous  fact*  contained  in  this  Memoir  render  if  truly  valuable  t 
althougli  tfie  author  expresses  himself  in  the  langiiageof  a  good  practical 
cultiv.v.6r,  he  ^does  not*atways  display  the  accuracy  of  a  modern  chemist. 
We  have  not'  hitherto  met  with  any  chitig  more  eimiprehensive  on  the  suU- 
jfct;  afid  it  form?  the  materials  of  M.  Chaptars  projected  work  upon  ^^A>*ArC 
d^feiTeleVinr Note  of  the  Frencb  kditar. 
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in  genera]  towards  the  norths  and  almost  always  to  the  eas^^ 
also  give  red  wines  of  a  good  quality,  and  of  a  fine  taste  and 
aromatic  flavour, 

Tlie  jlope  which  overhangs  llheims  is  divided  according 
to  the  quality  of  its  wines ;  hence  we  have  wines  of  the 
iDountain,  of  the  lower  mountain^  and  of  the  estate  St. 
Thierry. 

The  JDountain  comprehends  Verzy,  St.  Basle,  Verznavy 
Hailly,  Taissy^  Liides^  ChigAyj  SiUy^  and  Villecs-AileraDd; 
and  amopg  these  vii^jards,  thc^  moat  esteemed  are  Verzy, 
Verznay,  and  Mailly«  The  rest^  although  very  good,  are  of 
a  different  quality* 

The  vineyard  of  Bouzy,  which  terminates  the  chain  or 
the  horizon  between  south  and  east,  and  which,  therefore,   / 
belongs  tq  the  two  divisions,  ought  not  lo  be  omitted.    It' 
jproducea  ex^^llent,  fine,   and  delicate  red  wines,   whicb^ 
from  its  exposure,  participate  in  the  good  qualities  of  Verz- 
nay  and  the  good  red  wines  of  JLa  Mame. 

The  lower  mountain  comprehends  a  great  quanUty  of 
vineyard  countries;  anu)ng  which  we  may  distinguish  Cba^ 
mery,  Ecueil,  and  Ville  Dematige :  this  last  place  in  pavti^ 
cular,  when  the  seasoi^  is  good^  yi«ldd  wine  which  will  keep 
for  ten  or  twelve  years. 

The  lower-  mountain  extends  to  the  banks  of  the  river 
Alsne.   As  the  wines  it  produces  are  of  a  middling  quality,  '- 
jit  scarcely  requires  to  be  particularized. 

The  district  of  S^iu  7'hierry  has  taken  its  name,  with  x^ 
spec!  to  its  wines  and  vineyards,  frvm  %  large  extent  of 
grounds  containing  Wg^  vineyards,  such  as  Saint  Thierry,. 
Trigny>  Chenay,  Villefranqueux,  Douillon,  HerrooBviile, 
and  produce  very  agreeable  red  wines  of  a  pale  colour,  very 
much  in  request  by  the  dealers. 

:  But  the  wine  properly  called  Clos  Saint  Thierry ^ds^ 
coming  from  the  archbishopric  of  Rheims,  is  the  only  wine 
which  unites  the  rich  colour  and  flavour  of  Burgupdy  to  the 
sparkling  lightness  of  Champagne.  Clos  Saint  Thierry  holds 
the  same  rank  among  Champagne  wiilesj  that  dos-vougeot 
does  among  those  of  Bucgtindy. 

In  tlie  enumeration  of  the  vineyards  of  ttte  motmtainj 
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fotne'readers  may  perhaps  expect  to  fin4  Sillery  mentioned^ 
once  so  reiiiarkable  for  red  ^d  white  wines :  the  truth  i«^ 
that  Sillery  Nvineisin  agreat  measure  coqiposed  qf  the  wines 
produced  in  the  territories  of  Verznay,  Mailly,  and  Saint 
Basle^  once  made,  by  a  particular,  process,  by  the  marechale 
d*EsirSes,  and  for  this  reason  long  known  by  the  name  of ' 
f^  de  la  Marechale.  At  the  revolutfon  tbb  estate  was  4i* 
vided,  and  sold  to  different  rich  proprietors  of  Rheims  :  the* 
senator  of  Valencia,  however,  the  heir  to  a  great  part  of  this 
vineyard,  neglects  no  means  of  restoring  Silleiy  to  its  former 
reputation, 

'  Series  of  questions  put  by  M.  Chaptal,*  with  their  answers. 
I;  JVhich  is  tlie  most  advantageous  Exposure  for  the  Vinef 
The  most  advantageous  exposure  for  the  vine  is,  without 
fontn^iction,  the  south  and  the  east ;  but  it  has  been^ascer- 
tained  that  certain  advantages  of  soil  and  the  nature  of  the 
plant  must  also  conciir  :  otherwise  various  (iistricts,  such  as 
t)amery,  Vapteuil,  Reuil,  &c-,  with  the  same  exposure  and 
climate,  and  also  watered  by  the  Marne,  would  enjoy  the 
Sijme  celebrity  as  Cumieres,  Hautvill^rs,  and  Ay.  It  myst 
be  confessed  that  the  former  districts  produce  inferior  kinds 
of  wine ;  but  it  remains  to  be  decided  whether  we  ought  to 
ascribe  this  diff<n;ence  to  the  culture,  tlue  plants,  or  the  soil. 

II,  Are  the  high  Eocpostires,  the  middle  Eleimtiohs,  or  the 
lower  Grounds  J  best  adapted  for  Fineyafds  ^ 
Of  all  situations,  the  middle  grounds  are  most  esteemed: 
the  heat  being  ipore  concentrated  in  them,  they  are  exempt 
from  the  vajriatiops  of  the  atmosphere  which  prevail  on 
eminences,  and  from  the  humidity  and  exhalations  which 
issue  from  the  lower  regions:  the  elaboration  of  the  sap  or 
juice  is  therefore  mor^  complete  in'th^  middle  grounds. 

*JJU  Does  an  East  or  Wist  differ  muchfroih  a  South  Expo-- 
sure,  in  occasioning  a  sensible  Difference  in  the  Quality 

'    of  the  Wines?  ^    . 

A  western  exposure  is  unfavourable  to  vegetation:    It 

burns  and  parches  without  any  advantage,  nor  does  it  givQ 
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tipne  for  t}ie  juice  to  be  elaborated,  and  spread  tlirougli  all 
the  channels  of  vegetation,  when  mists,  humidity,  or  dew> 
Succeed  :  it  is  a  certain  fact,  that  there  is  a  difference  of  ond 
-  third  in  the  quality  and  value  between  vin^s  situdted  in  east 
and  west  exposures. 

iV.  Descrile  the  Nature  of  the  'Ground  or  Soit  tohidh  pro- 
duces  the  lest  IVin'e, 

Next  to  exposure*,  the  nature  of  the  soil  and  of  the^glround 
influences  the  quality  of  the  wine.  It  must  be  admitted, 
however,  that  grounds  with  a  northern  exposure  product 
wines  of  a  generous  and  spirituous  description ;  while  an- 
other exposure,  perhaps  to  the  south,  yields  a  poor  and  com- 
mon sort  of  wine.  It  is  therefore  to  the  salts  and  the  juices 
of  the  earth,  combined  with  the  influence  of  Jhe  atmosphere^ 
that  we  must  ascribe  the  goodness  and  qualities. of  soils 
adapted  for  vineyards. 

The  most  proper  soil  for  vines  is  a  sandy  granitic  earthy 
neither  compact,  nor  too  thick,  nor  clayey :  freqiicntly  ill 
the  best  exposures,  we  meet  with  stony  soils,  which  give 
very  strong  wines;  but  warm  and  dry  seasons  are  requisite  iij 
these  cases,  and  a  necessary  maturity :  beneath  these  stony 
soils,  there  arc  clayey  and  unctuous  parts,  ar>d  plenty  of 
"springs,  which  conduce  to  the  elaboration  of  the  juice. 

In  general  throughout  Champagne  the  soils  proper  for 
Vines  rest  upon  banks  of  chalk.  The  vine,  indeed,  comes  up 
!riowly  in  this  kind  of  soil,  but  when  it  has  fairly  taken  root 
it  grows- to  perfections  the  heat  of  the  atmosphere  is  tem- 
pered and  modified  by  the  coolness  of  the  chalky  beds,  the 
moisture  of  which  is  constantly  sucked  up  by  the  vegetative 
channels  of  the  vine-plant. 

CULTIVATION   OP  tHE  VlKEk 

V.  How  is  the  Fine  planted  f 
tn  November  or  Deeejmber>  when  the  season  admits  of  it> 
the  vine  is  planted  by  making, an  oblong  bole  or  JFurrpWj 
x^m  foot  and  a  half  in  depth,  by  two  or  three  feet  in  length  t 
the  plant  is  introduced  into  it  and  covered  with  earth,  slop** 
ing.it  in  such  a  way  as  to  imoover  only  (wo  or  three  incbei 
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ti  (he  extremity  of  the  pUnt>  to  which  a  horizontal  and 
erect  position  is  also  given.  Each  hok  of  this  kind  is  one 
foot  and  a  half  from  the  one  adjoining,  and  on  the  same 
line  in  vineyards  where  the  Soil  is  rrch;  two  feet  beiyg  al- 
lowed in  light  soils.  An  interval  of  three  feet  is  left  between 
the  rows  of  the  plants,  and  care  is  taken,  when  a  new  row  is 
begun  :  the  plants  must  not  be  placed  perpendicularly,  and 
directly  above  each  other. 

VI.  What  is  the  Way  in  which  ike  Shoots  are- made? 

The  plants  are  inserted  into  turfs,  or  in  longtieites.  The 
longuette  is  a  mere  naked  twig,  which  had  been  left  the 
year  preceding,  and  which  is  now  carefully  raised  and  de- 
tached,, leaving  the  young  roots  behind  it. 

The  turf  plant,  or  marcotte^  consists  in  digging  up  a  turf 
in  the  marshes,  and  introducing  into  it  in  spring,  by  means 
of  a  hole  made  in  the  middle  of  the  turf,  the  longuette  or 
slip  intended  to  be  planted  :  this  shoot  with  its  earthy  ap- 
pendage is  then  fixed  in  the  ground,  sloping  it  as  usual: 
the  root  is  formed  in  the  course  of  the  year,  and  with  a 
pruning-knife  the  longuette  is  cut  close  to  the  top  of  the 
shoot,  and  they  are  then  removed  by  men,  or  on  the  backs 
of  animals,  in  order  to  be  afterwards  planted  :  this  last  way 
is  the  most  expensive,  but  it  is  the  surest,  and  advances 
the  vine  very  fast  in  respect  to  vegetation. 

One  hundred  of  longueltes  or  bare  slips  cost  four  or  five 
livres,  and  turf  plants  cost  fi-om  12  to  14  livres.. 

But  as  two  longuettes  are  requisite  for  each  hole  or  fur- 
row, when  they  plant  in  this  way  there  is  a  trifling  saving, 
although  the  other  method  is  far  preferable. 

.    VII.  Is  Greeting  advantageous  ? 

Grafting  is  not  in  general  use,' except  in  the  vines  he- 
longing  to  the  vine-dresser/  themselves,  and  in  the  large 
plant :  these  ▼incs  when  grafted  become  fellow,  and  lan- 
gifish.  The  graft  remains  for  some  years  exposed  to  the  air, 
humidity,  and  to  bad  mapagement  of  the  labourer,  and  in 
short  to  all  the  intemperance  of  the  climate. 

Vol.  33.  No.  1«9.  Jan.  I8O9.  F  VIII.  How 
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'  Vllf •  tioi^  fyfng  does  a  good  Fine  Plajnt  last  f     ' 
-'^A  good  viiie  plant  Jasls  5a  or  (JO  years,  and  frequently 
fonger,  aocordicig  to  the  care  which  has  been  tak^n  o^  it. , 

"A  vine  plant  is  deteriorated  general^  by  the  bad  manage- 
mem  of  the  vine-dressers  with  respect  to  the  shoots  or  slips: 
VI  they  9€c  not  sunk  deep  enough  in  the  ground,  the  vine 
I^Mit  becomes  overwhelmed  with  roots,  which  at  last  form 
a  solid  cakcj  and  absorb  all  the  juiees  from  the  grourid  :  the 
vine  being  thus  incapable  of  shooting,  the  evil  ought  to  be 
instantly  remedied. 

I3t.  What  K'mdi)/ Grapes  are  lest  adapted  for  IV  kite  Wine?  • 

Black  and  white  grapes  are  planted  indiscriminately  in  the 
same  vineyard';  and  this  is  perhaps  wrong  ;  for  the  term  of 
maturity  is  not  the  same  with  both  kinds  of  grape.  The 
reason  assigned  fof  this  practice  is,  that  wine  made  from 
black  grapes  alone  would  be  too  vinous,  and  would  become 
muddy  {sujei  d  tacher)  in  hot  seasons;  while  wine  made 
from  white  grapes  would  be  too  soft:  the  latter  kind  of 
grapes  would  be  too  soft,  as  containing  more  mucilage 
^{muqueux). 

X.  Is  the  Black  Grape  preferable  to  the  WhUef-^Staieih$, 
C^icse  of  this  Superiority. 

There  is  not  much  variety  in  the  grapes  of  Champagne. 

The  black  are  generally  preferred  to  the  white  graphs  for 
several  reasons  :  In  the  first  place,  the  black  grapes  resist 
'  much  better  the  rains  and  frost  so  tommou  about  vintage 
time.  Seconjdly,  because  there  is  more  vinosity  and  fine- 
ness in  the  black  grape,  and  it  gives  more  of  what  is  called 
body  to  the  wine:  the  white  on  the  contrary  is  too  muci- 
laginous, renders  the  wine  soft,  and  exposes  it  to  become 
yellow,  or  to  thicken. 

There  are  wholv  cantons,  however,  sueh  as  ChouUly, 
Cramaat,  Avise,  Bisseuil,  &c.,  where  there  are  but  very 
few  black  grapes,  and  yet  their  wine  is  in  high  estimation. 

X!.  IVhich  of  the  Exposures  is  most  suljeet  to  the  Hoar- 
frosts  of  Spring  P 
The  effects  of  frost  are  only  to  be  feared  at  sunrise :  the 
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eastern  exposures  are  consequently  m^s^  d^  ;yo  Btilfer^  i|l«- 
though  it  has  been  ^s^ertaiiOted.  that,  v^^e*  ,pUo^.  freeze. in 
every  exposure.  -  ^ 

Thus,  all  the  preservative  methods  hitherto  indicated^  such 
as  fumigations,  of  poles  armed  with  longbranehes  of  fbliagt^ 
capable  of  being  agitated  by  the  air,  are  mere  reveties  p(  ifhe 
imagination  :  they  have  been  einpl^yed  indeed  in  small  'cft^^ 
dosHres;  but  they  never  {SreMnred  a  sitigle-elasterof  glapes^- 
smkI  are  ineapabie  of,  being  applied' to  a  Urge  vinej^rd. 

.J     .  XII*  At  what  Period  is  the  Fine  tQ  le  pruned  f^ 
.  About  the  end  of  Ifebruary  or  begimnng  of  March,  the 
most  essisniial  operation  muH  be  perfoniied>  namely>  that 
qf  euuing  the  plant*    When  it  is  very  6trong«  two  brattchds 
or.ptun^pa  only  are  left. 

XlII.  Howm&ny  lEye^  are  left  in  the  Plant  P 
Three  eyes  upon  each .  branch  :  when  the  vine  is  weak> 
one  branch  only  is  cut  off. 

XIV.  M  what  Height  from  the  Ground  is  ihePlqvf  pruned  ? 
.  When  the  plant  is  ypung  and  the  ripd  is  not  marked  with 
pld  prunings,  tb^  plant  is  ciit  at  the  height  of  three  or  fomr 
ftochiei  •  the,  vtne^dressers  cut  higher,  because  th^  frequently 
cultivate  three  branches,  asnd  leave  four  eyes. 

iCV.  To  what  Height  is  the  Fine  allowed  to  rise  P 
Not  higher  than  a  foot  and  a  balf^-^to  avoid  dilating  the 
^ap  too  much. 

}(.VI.  M  ^uksjii  SeoJSQn  does  the fir^  OperuH^  m  the  Fine^ 
yurds  oommenceP 
After  having  pruned  tlie  vine,  the  first  ocecipation  i*  thai 
t»f:  hoeing .:  this  operatioa.  ooQsistf  in  diggiiiig  i»p  the  earth 
^oupd  t^  pUi>ts^  60  af  to  imcover  ibeir  roots  for  a  moment^ 
a,n4  detach  tjbe  e^rtb  from  them  which  may  have  beeamt 
cjicxtted;  the  hoe  being  alw^s  inserted  into  the  earth  about  • 
a  foot  from  the  plant. 

;  ,  At  the  end  of  March,  ^r  beginning  of  April,  when  the 
diaws  have  softened  the  ground,  the  hoeing  cpmntkeaces. 
.     .  F2  '         XVII.  fFhai 
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XVlI.  What  is  ike  Period  of  Planting  by  Slips  or  Cutlinsg  ?    ^ 

This  kind  of  pluiting  is  performed  at  the  time  when  the 
tine  is  planted. 

XV}n.  In  what  Manner  is  this  Kind  of  Planting  managed? 
In  pruning^  the  vine-dVesser  reserves,  in  the  barest  and- 
most  sterile  places,  certam  slips,  upon  which  he  leaves  only 
two  1^  three  stalks^ accordiDg. to  the  strength  of  the  iiCp: 
the  hole  or  furrow  being  made,  the  slip  is  gently  inclined^ 
by  disengaging  the  roots,  and  by  means  of  a  pair  of  tongs 
the  stalks  are  held  while  placing  in  the  furrow,  at  from  four 
to  six  inches  distance  from  each  other :  the  slip  being  thus 
fixed  at  the  depth  of  a  foot  or  thereabout,  a  hand-basketfuU 
of  manure  is  thrown  at  the  root  of  the  slip  ;  the  hole  is  then 
fflled  up  with  natural  earth  in  a  loose  manner,  in  order  to  ad* 
mit  of  the  two  or  three  stalks  sending  out  their  shoots  with'^  ^ 
out  being  bruised. 

XIX*  How  many  Operations  are  there  to  le  petformed  Je-  ' 
tween  the  Pruning  and  the  Vintage  Season  ? 
The  prunidgs  being  over,  as  the  same  vines  are  not  pruned 
every  year,  and  even  in  those  which  have  been  pruned  the 
earth  has  not  been  thoroughly  stirred,  the  vines  are  trimmed 
at  the  beginning 'of  May :  this  trimming  is  called  labourage 
au  bourgeon^  and  is  followed  by  the  tyting  up  of  the  vine 
plants.  • 

l(X/fFhich  is  the  most  favourable  Moment  for  Tyeifig  anfl 
Paring  the  Fine?- 

While  the  vine  is  in  jflower,  it  must  not  be  touched  :  it 
must  be  pared  when  the  flower  has  nearly  passed  away,  and 
at  the  height  indicated  in  Art.  XV.:  it  must  afterwards 
be  tied  in  such  a  way^  as  to  envelop  the  stip,  without  in- 
juring the  circulation  of  the  air  o^  the  growth  of  the  suckers. 

Finally;  about  the  nriddle  of  August,  in  order'to  clear 
away  the  grass  from  the  roots  of'i:he  plant,  and  to  raise  up 
the  grapes  which  may  have  fallen  to  the  groimd,  a  third  and 
last  trimming  takes  place. 

The  following  is  the  routine  practised  in  the  v'meykrds  of 
Champagne : 

1 .  They 
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1.  They^re  cut  in  February  or  March, 

2.  Hoed  ijfi  March. 

3.  Pruned  in  April  and  May. 

4.  Tied  or  propped  up  in  April  and  May. 
'  5.  First  trimming  for  the  shoots. 

6.  Pare  and  tie  in  June. 

7.  Second  trimnaing  in  July. 

8.  Third  trimming  ii>  August. 

XXI.  How  is  it  ascertained  that  the  Grape  is  sufficiently  ^ipe^ 
in  order  to  commence  tlie  Labours  of  the  Vintage  P 

At  the  end  of  September^  or  later  if  the  season  has  been 
backwardj-^efore  proceeding  to  the  labours  of  the  vintage^ 
in  order  to  obtain  the  fruit  at  ihe  most  complete  state  of 
ripeness/ 

The  stalk  of  the  grape  must  be  brown  and  woody  5 

The  grape  pendent ; 

The  skin  or  pellicle  of  the :  gtepe  tender^  and  not  brittle 
when  chewed ; 

When  a  seed  can  be  easily  detached  from  the  juice' of  the 
gripe  :  which  should  in  its  turn  present  a  vinous  and  trans<^ 
jiarent  appearance,  without  having  any  green  in  it  5 

When  the  grape  stones  are  brown,  dry,  and  not  glutinous. 

OP  THE  VINTAGE. 

XXII.  iVhat  Precautions  are  necessary  for  managing  the 
Grapes  so  as  not  to  injure  the  White  JVines  ? 

Many  precautions,  even  of  detail^  ar^  necessary  in  making 
white  wine. 

These  consist  in  carefully  picking  the  ripest  and  soundest 
grapes  from  all  withered  or-  bruised  grapes  :  they  are  then 
put  into  paiiniers,  and  covered  with  cloths  to  prevent  the 
effects  of  the  sun's  rays,  and  to  avoid  fermentation. 

*  The  panniers  thus  covered,  being  put  upon  the  backs  of 
horses,  are  conveyed  to  the  press ;  into  w^ich  they  are  not 
emptied,  however,  until  afltr  sun^^set.  From  twenty  to  forty 
panniers  full  are  put  \mder  the  press  at  a  time  :  the  contents 
of  two  panniers  produce  half  a  piece  of  wine :  forty  pan- 
niers yield  nine  or  ten  pieces ^f  white  wine,  and  each  piece 
9ontain8  two  hundred  bottles. 

[To  be  continued.] 

J  3  XUhMr, 
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r  .  .      Tf>  ^r.  TUloch.    • 

SIB,  '        .      I.  .  '     .V 


X  THANK  you  for  yjour  early  tDSertion  of  my  former  com- 
iminication,  as  by  that  means  J  was  favoured  hy  Mr^'-Davy'^ 
observations  on  it  in  his.lectiJife  yesterday* 

"  It  seems  that  I  misunderstood  hhn  :  it  ib  fit  therefore 
X]\9i  I  should  at^xe  that  I  did  so.  He  did  not  assert  (in  referduce 
to  the  experime^of  the  decbmposition  ofthe  sulphate  of 
potash)  that  the  sdphnric  acid  and  the  potash  repelled  eAch 
other  ih  consieqaemje^if  being  in  opposite  states  ofelectri-^f 
dty^^ni  in  consequcince  of  being  brougtit  itito  the  same  state*; 
^^  I  hac|  understood  him  to  say  that  the  decompositioni 
took  pl^ce  iu -oohscqweiuie'  of  the  o^||u^  eWctricitics  of  Ihe 
sulphuric   acid  and  th^  potash  being  reversecj  by  me^risi  of 
dieGilvaaio.appgraJttis;  and   I  JM^Jis^lfiss  disposed. to  sus(5kct 
that  I  was  wrong,  from  obi^erving  the  following ^wwsagc  \r$ 
thfe  Baloeriap  Lecture  for  >80?,  which  seemed  to  me  to  con  - 
veytbe'aaine  doctrine:^  In  the  decompdsitions  andcbac^t 
presented  by»'thc  effects  of  electriciiVr  the  dtffeTcnt  bodice 
afltordliy*  possessed  of  chemical  affinities  appear  incapable  of 
combining,  or  of  remaining  in  comVit^^tion^  when  placed  in  a 
irt^e  of  cleciriciiy  diflfcrent  f^om  thfir  natural  order/  Philo- 
sophical* Tmii54c4ioi}s,\l8ft7>p-  33}  and  as^  in  the  experiment 
traded  tO|  ^th  tb^  fS^bMric  acid,  and  potash  ^eee^ed  to  me 
fo  beplaced  in  a  state  of  electricity  different  from  their  na* 
^urftl  one,  I  was  by  UxM  means  copfirjioed  i<x  my  mistake* 

f*  That  I  did  mi^undorstaiidrhWj  bo\veyQr,  I  am  aipply  sat 
tiffi^d  by  Mr,  Davy's  dpclamtiop,  >vhich  i^s  moreover  sbowa 
by  the  following  pa«s$^e,  which ^  bftdJtoijcitRred  to  me  at  the 
l^e,  would  pro^bily  hayq  pointed  cwit^my  enrpr :  it  refers  to 
lii^^eory^f  th«  decofrippsitipn  of  the;  fi^ed  alkalies,  and  \% 
f  s  foUpws ;  <^Thp  OKygw  being  natpmlly  ppps^s^  of  the  ne* 
g^ive  energy^  aud-tbe  basis  of  the  positive,  do  not  remain  io 
Xiombin^tiop  when  either  of  them  is  brought  into  aii  electri? 
pal  sta^te  opposite  to  its  natural  one/  Phil.  Trang.  I8Q8,  p.  9. 
i*  Henccj  therefore,  we  are  to  upde/staud,  that  in  th^  exper 
ripfieiit  of  the  salphat  of  potash  to  which  I  have  so  often  re- 

Ivt^    .      -    "  \    -        ■    ,         .■.•,■.-.  c      \m^ 
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fcnred^  upon  this  neoiral  salt  being  placed  kit  be  GSakaoid 
circl^^  either  the  sulphuric  acid  or  the  pot^lr^  .mjeiiribd 
other  of  them,  is  brought  itvto  an  etectrkal  atate  o^^pwheita 
its  natural  onej  consequently^  into  the  same  itatcaiy  tbebed]^ 
with  which  it  was  united :  hence  a  repuhion  ensiuea,  and  tb© 
con)pouhd  body  is  decomposed.  This  is  Mr.  Daary's  expla*' 
nation*  f;  '  '  ,      ;: 

^^  But  I  would  still  presume  to  request  thait'  my  formef 
proposed  explanation  may  be  considered  (which  is  not  in  tbtf 
least  directed  by  my  hstVing  misunderstood lAI^.  Davy's  ex- 
planation);  for  the  difficulties  in  the  way  of  ^h€;.pKrse&t^eMi 
to  be>  thai  we  must  suppose  that .  in  the  fim  inatince  one 
only  of  the  parts  of  the  compound  body  ia  afifectedby  the 
battery,  and  has  its  natural  state  of  electricity  retrerscd;  and 
that,,  ultimately,  both  are  afTected ;  for,  the  experiment  being 
completed,  the  acid  isr  found  to  be  positive^  rand  the  potash 
negative.  '      , 

^*  Is  there,  however,  any  repulsion  in  the  case  ?*  Sboold  we 
.not  rather  consider  it  as  a  case  of  chemical  decomposition,; 
in  which  the  attraction  between  the  two  constitnents  of  the 
salt  is  overcome  by  more  potverfiil  affinities  ? 

.    I  remain  your  obliged  humble  servant^ 

January  S,  ISOa.  A|JE|lTO«. 


XIV.  Mr.  Vayy' A  Theot^. 

ToMr.rTilloch. 

London^ 
January  2S,  18091 
SIR,  - 

I  OUR  correspondent  'Auditor,*  notwithstanding  his  pene- 
tration, has,  1  think,  misunderstood  Professor  Davy's  rea- 
soning on  electrochemical  attraction.  His  remarks  on  the 
inconsistency  of  the  theory  and  its  explanation^  such  as  he 
conceived  them  to  be^^  must  naturally  occur  to  every  con^i* 
derate  reader.  ,  ,      . 

But  if  my  memory  does  not  deceive  ni.e,  Mr.  Davy  stated: 
*f  An  acid  that  is  artificially  rendered  positive  will  not  com- 

F  4  bine 
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binewhb  an  alkali  that  h  naturally  positive^  and  vice  vfirsA,** 
Hence  h  is  evident  tbat^  if  the  electrical  state  of  either  tbe 
acid  or  alkali  in  the  neutral  salt  is  changed,  they  can  jio 
longer  remain  in  union,  as  they  instantly  exert  towards  each 
other  a, repulsive  power  proportionable  to  the  inverse  en^gy 
of  their  natural  electrical  affinity.  This  principle  of  de- 
composition, which  Mr,  Davy  merely  mentioned  in  the  lec- 
ture refenied  to  by  Auditor,  was  fiilly  explained  and  illus- 
trated in  a  Subsequent  one* 

*  He  showed,  by  refined  applications  of  his  principles,  that 
m  the  decomposition  of  a  neutral  salt  in  solution  the  order 
of  the  arrmigement  varies.  When  copper  wires,  which  rea- 
dily combine  with  oxygen,  and  are  easily  soluble  in  an  acid, 
are  used  to  transmit  the  electricity,  the  positive  wire  attracts 
the  oxygen*  and  acid,  and  repels  the  hydrog€;n  and  alkali • 
But  when  platina  wires  are  employed,  which  have  but  a  very 
slight  affinity  for  oxygen  and  acid,  the  phsenomenon  is  very 
different.  Oxygen  and  acid,  as  before,  are  attracted  by  the 
positive  po}e;  but  as  they  are,  incapable  of  uniting  with  the 
platina,  they  instantly  receive  by  contact  its  electric  state, 
and  exercise  a  repulsive  power  towards  it :  the  same  effisct 
takes  fdace  with  the  hydrogen  and  alkali  at  the  negative  pole. 
If  we  Ibllow  this  course  6f  reasoning,  it  is  evident  that  the 
gaseous  oxygen  and  hydrogen  must  diffuse  themselves  in 
the  atmosphere  as  they  are  liberated  from  their  combina- 
tions, and  the  acid  and  potash  must  find  their  states  of  /est 
at  a  little  distance  from  the  positive  and  negative  poles. 
I  am,  sir,  with  great  respect. 

Your  luin^ble  servant. 


Xy .  Proceedings  of  Learned  Societies. 

ROYA^  SQCJETV* 

January  12.*— The  conclusion  of  Mr..  Davy^s  Bakcriau 
Lecture  was  read.  In  this  part  of  his  communication  Mr. 
Davy  gave  an  account  of  the  decomposition  of  the  fluoric 
acid  ;  detailed  some  curious  experiments  upon  the  muriatic 

acid; 
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ateid ;  and  enter^  into  various  new  views  connectecl  with 
chemical  theory, 

Potassium  burns,  as  Mr.  Davy  discovered,  in  fluoric  acid 
gas,  and  separates  its  lasis^  which  combines  with  the  potash 
formed,  or  with  the  potassium,  if  this  Igist  be  in  excess;  and 
this  compound  of  the  fluoric  basis,  and  the  alkaU  or  alka- 
line basis,  produces  fl^at^  of  potash  by  combustion,  or'b^ 
the  action  of  water. 

Common  muriatic  acid  gas,  Mr.  Davy  has  discovered,  c6n- 
tains  at  least  a  third  of  its  weight  of  water.  Mr.  D.  has  not 
been  able  to  procure  it  free  from  water  in  an  uncombined 
^tate ;  but  he  has  obtained  combinations  of  muriatic  acid 
with  phosphorous  acid,  phosphoric  acid,  sulphuric  acid,  and 
with  phos|5horus,  free  from  moisture ;  and  these  compounds, 
even  when  fluid,  though  constituted  by  matter  supposed  to 
he  intensely  acid,  do  not  act  on  litmus  paper  nor  dissolve 
alkalis,  and  are  .non-conductors  of  electricity;  but  a  very 
small  quantity  of  water  develops  their  energies,  renders  them 
conductors,  and  makes  them  capable  of  violently  acting 
upon  litmus  and  alkaline  bodies.  With  these  compounds 
Cff  muriatic  acid,  potassium  detonates  violently  even  at  com- 
inon  temperatures.  The  energy  of  the  explosion  has  hitherto 
prevented  Mr.  Davy  from  examining  the  results ;  but  he 
thinks  it  probable  that  the  oiuriatic  acid  may  undergo  change 
or  decomposition  in  the  experiment. 

In  the  course  of  his  general  inquiries  Mr.  Davy  examined 
an  experiment,  (lately  published  in  Mr,  Nicholson's  Journal) 
on  the  production  of  ammonia,  from  a  pyrophorus  moists . 
'  ened  with  water,  by  Professor  Woodhouse ;  and  states  that 
:  he  has  found  his  results  accurate ;  but  that  the  formation  of 
the  volatile  alkali  depends  upon  nitrogen  absorbed  from  the 
l^tmosphere  by  the  charcoal  employed. 

Mr.  Davy,  by  exposing  the  pyrophorus  whilst  cooling 
to  hydrogen  gas,  found  that  no  ammonia  cQuld  then  be  pro«^ 
duccd  by  the  aflTusion  of  water. 

Mr.  Davy,  from  experiments  made  upon  a  large  scale, 
confirms  his  former  analysis  of  potash,  as  consisting  of  about 
14  of  oxygen  to  86  of  metal. 

Jle  defends  the  theory  of  Lavoisier" against  the  opinions  of 

some 
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some  of  the  discipl£»  o^  this  ilUistrious  nan,  who  fapposc 
the  metals  to  be  compounds  of  hydrogen. 

Jaa.  li)  and  26, — A.  j^arsdcn,  esq.,  Vice*pre3kleqt»  in 
the  chair.  Part  of  a  hmg  paper,  illu&trated.with  several  draw- 
ii)gs  by  Mr.  Troiighton^  mathematical  instrument  maker^ 
was  read^  ^espribing  his  instruments  and  methods  of  gra^ 
gating  qui^rants,  sections  of  circles^  and  other  instruments 
fbx  matheniatical  and  philosophical  experiments.  Mr. Trough* 
ton's  t^^eoretical  method  -oonsists  in:  making  out  a  table  of 
errors^  by  which  means  he  corrects  the  do»ts  made  on  the 
gr^d-uated  circle,  previous  to  the  application  of  his  instru- 
ment for  dividing  it  into  180  degrees.^  Of  this  instrun>ent^ 
invented  by  his  brother,  and  improved  by  himself,  no  cor- 
rect idea  can  be  given  without  the  dn^wings,.  which  mifold 
the  whole  secret  of  the  author's  superior  mode  of  u^uufac^ 
turing  mathematical  instruments. 

WERNERIAN  NATURAL  HISTORY  SOCIETY. 

At  the  meeting  of  this  Society  on  the  14th  of  January, 
pr.  Thomas  Thomson  read  an  interesting  description  and 
analysis  of  a  particular  variety  of  copper-glance  from  North 
America.  . 

At  the  same  meeting  Dr.  John  Barclay  commui^icated 
some  highly  curious  observations  \yhich  be  had  made  ob  the 
caudal  vertebrae  of  the  Great  Sea  Snake,  (formerly  mvn- 
tionjsd)-  which  exhibit  in  their  structure  some  beaotifu)  pip* 
visicms  of  Nature,  not  hitherto  observed  in  the  vertebra  of 
any  other  animal.  ,  / 

:.  And  Mr.  Patrick  Neill  read  an  ample  and  ioterq^ting  ac- 
count of  this  new  animal,  collected  from  difierent  sources^ 
especially  letters  of  undoubted  authority,  which  he  had  re- 
ceived from  the  Orkneys.  He  stated,  liowever,  that  owipjg^ 
to- the  tempestuous  season,  the  head,  fin,  stemumj^  and 
dorsal  fertebrce,  promised  some  weeks  ago  to  the  University 
Museum  of  Edinburgh,  had  not  yet  arrived ;  but  that  h<^ 
l^d  received  a  note  from  Gilbert  Measou,  esq.,  (the  gen« 
^eman  on  whose  estate  in  Stronsa  the  sea  snake  was  cast,) 
intimating  that  they  might  be  expected  by  the  earliest  ar- 
fiys^ls  from  Orkpey.  In  the  mean  time,  be  submitted  to  the 

Society 
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SociKy' the  first  skietch  df  a  generic  character.  The  name 
ptc^^sed  for  this  ne<^  genus  was  Halsydrns,  (fnym  ax;  the 
seaj' atid^Wfo?  a  w&ter-snake);  and  as  it  evidently  appeared 
to  be  the  Soe-Orrtrienidescribeid  above  half  a  century  ago,  by 
PotrtO|5pidan^  in  hi*  Natural  History  ot  Norway,  it  was  sug- 
gested that  its  specific  name  should  be  H.  Pcmtifppidani. 


%Vt.   tnt'elli^ence  and  Miscellaneous  Articles. 

Xilfe-followmg  account  of  a  shock  of  anf  earthquake  fell  at 
J)unning5cin  Perthshire,  on  the  18th  of  January,  about  two 
oVlock'A.M.  is  given  by  Mr,  Peter  Martin,  surgeon,  in 
Dannitig; — He  was  coining  home  at  the  time  on  horseback, 
when  his  attention  was  suddenly  attracted  by  *  a  seemingly 
^bteri'aneous  noise,  and  his  horse  immediately  stopping,  he 
perceived  the  sound  to  proceed  from  the  north-west.    After 
continuing  the  space  of  half  a  minute,  it  became  loader  and 
louder,  arid  apparently  nearer,  when,  all  on  a  sudden,  ilie 
eaith  gave  a  perpendicular  heave,  and  with  a  tremulous  wav- 
ing motion  seemed  to  roll  or  move  in  a  south-east  direction. 
The  noise  was  greater  during  the  shock  than  before  it,  and 
for  sotne  seconds  after  it  was  so  loud,  thai  it  made  the  cir- 
cumjacent mountains  reecho  with  the  sound  ;  after  which, 
m  the  course  of  about  half  a  minute,  it  gradually  died  away. 
At  this  time  the  atmosphere  was  calm,  dense,  and  cloudy, 
j^nd  for  some  hours  before  and  after  there  was  not  the  least 
fliotion  in  the  air.  Fahrenheit's  thermometer,  when  examined 
'(rfjbut  half  an  hour  after  the  shock),  indicated  a  temperature 
of  15  degrees  below  the  fieezing  point  of  water.    The  pre- 
ceding day  was  calm  and  cloudy  ;  thermometer,  eight  A.  M. 
14,  eight  P.M.  13.  The  morning  of  the  18th  was  cahn  and 
cloudy,  but  the  day  broke  up  to  sunshine ;  thermometer, 
.  eight  A.  M.  19,  ei^t  P.  M.  16.    This  was  a  greater  shock 
than  that  "felt  at  the  same  place  on  the  9th  of  September^ 
ab6ut  61^  A.  M.  several  years  ago[;   and  if  it  had  been  sue* 
cceded  b)'  another  equally  violent^  it  must  have  damaged  the 
tjouses :  but  fortunately  we  h^ive  heard  of  no  harm  beiiig  done. 

Natural 
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Natural  History. — At  day-bredfc  on  the  3d  of  Ja^uaiy 
]809|  an  enormous  tish  was  descried  al  half  cabWs  length 
tirom  Ptnryii  quay,  steering  towards  the  town, and  three. l^oi^ls^ 
under  the  direction  of  captain  Dunn,  were  manned  to  attack^ 

-  )im :  the  first  he  enclosed,  as  it  were  in  a  pond,  formed  hj 
ai  circular  curve  from  head  to  tail,  without  doing  any  iijt^ury. 
A  tnsLXi  then  courageously,  cut  a  hole  in  the  dorsal  fin,  through 
which  he  rove  a  hooked  rope.  Upon  feeling  this,  the  fish 
-attempted  to  put  to  sea,  but  being  diverted  by  some  bard 
blows  on  his  snout,  he  sheered  towards  the  Falmouth  road» 
A  three-inch  rope  doubled  was  then  parbuckled  round  him, 
u'hich  he  instantaneously^  snapped.  A  hawser  {roi;^i^he.gv>^^ 
was  next  applied  to  him  ;  when,  after  dragging  a  ^loop^^ 
anclior,  tearing  up  a  moorstone  pojst  pn  the  quay, /tnd  stav- 
ing a  boat,  he  was  brought  into  shoal  water,  aiid;  ,it  being 
ebb  tide,  subdued.  He  was  afterward^  tow^ed  round  bj  ^jtiree 
boats,  and  with  the  tackle  of  a  sand-barge  and  the  e^^rtijoos 
oi'  20  men  and  three  horses,  he  was  drawn  upon  the  slip  of 
colonel  Heame's  quay,  where  he  remained  a  few  davs  for.  the 
amusei^ent  of  the  curious.  He  measures  31  feet  long,  19 
feet  round,  g\  feet  high,  7i  feet  mouth.  It  proved,  tp  be  a. 
m^le  of  the  Squalus  genus,  being  the  Squalus  maximu^ji 
the  Basking  Shark,  or  Sun-fish  of  Pennant.  It  abpunids  ia 
the  Irish  Channel  and  on  the  west  coast  of  Scotland.  It  i&  - 
generally  seen  in  pairs.  Accordingly  the  mate  of  this  animal 
was  observed  in  St.  Kevcrne  Bay,  next  day,  by  the  VVal- 
aingham  packet.   .  '■■  .■  ■ 

Mr.  Taylor  .the  Platonist  announces,  that  he  h$ia  mad^ 
some  very  important  discoveries  in  that  branch  of  the  mathe<*  " 
matics  relating  to  infinitesimals  and  infinite  series*  On^ 
pf  these  discoveries  consists  in  the  ability  of  ascertaining 
the  last  term  of  a  great  variety  of  infinite  series,,  whether 
such  'series  are  composed  of  whole  nuipbers  or  fractiona, 
Mr.  Taylor  further  announces,  as  the  result  of  these  dis- 
coveries, that  he  is  able  to  demonstrate,  that  all  the  leading 

propositimis  in  Dr.  Wallis's  Arithmetic  of  Infinity  are  false ; 
and  that  the  doctrine  of  Fluxions' is  founded  pn  false  princi- 
ples, and,  as  well  as  the  Arithmetic  of  Infinites,  is  a  most 
rpmarkable  Jiistanpe  of  the  possibility  of  d^4cing  true  cor^- 
3"  •  elusions 
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dusions  from,  erroneous  principles.  Mr.  T,  is  i)ow  cdm- 
'posing  a  treatise  on  this  subject,  which  will  be  published  ia 
the  course  of  next  year.  ^ 

LECTURES.  ; 

'     St.  Thomases  and  GuifsHospUais. 

The  Spring  Course  of  Lectures  at  these  contiguous  Hos- 
pitals will  commence  as  usual  the  isttjf  February,  viz. 

At'St,  T//om<w*i.  Anatomy  and  Operations  of  Surgery, 
by  MrV  Ctme,  and  Mr.  Cooper. — Principles  and  Practice  of 
Surgery,  by  Ali*.  Cooper. 

At  Guy* s.  Practice  of  Medicine,  by  Dr.  Babington  and 
Dr.  Curry  .^—Chemistry,  by  Dr.  Babington,  Dr.  Marcet, 
and  Mr.  Allen.— Experimental  Philosophy,  by  Mr.  Allen.— 
Theory  of  Medicine,  and  Materia  Medica,  by  Dr.  Curry 
and  Dr.  Cholmeley. — ^Midwifery,  and  Diseases  of  Women 
and  Children,  by  Dr.  Haighton.' — Physiology,  or  Laws  of 
the  Animal  CEconomy,  by  Dr.  Haighton. — Occasional 
Clinical  Lectures  on  Select  Medical  Cases,  by  Dr.  Babing- 
ton, Dr.  Curry,  and  Dr.  JMarcet. — Structure  and  Diseases 
of  the  Teeth,  by  Mr.  Fox, 

N.  B.  These  sveral  Lectures  are  so  arranged,  that  no  two 
of  them  interfere  in  the  hours  ,of  attendance  5  and  the  whole 
is  calculated  to  form  a  complete  Course  of  Medical  and 
Chirurgical  Instructions.  Terms  and  other  Particulars  may 
be  learnt  at  the  respective  hospitals. 

Mr.  Singer's  extensive  Course  of  Lectures  on  Electricity 
wilf  commence  at  the  Scientific  Institution,  3,  Princes- 
Street,  Cavendish-Square,  about  the  middle  of  February. 
They  comprise  a  Historical  View  of  the  Progress  of.  Elec- 
trical Discovery,  from  the  earliest  period  to  the  present  time; 
ami  j^nExhibitiDn  of»  every  interesting  Experiment,  .with 
tb^ir  Application  t^  the  Solution  of  Natural  Phaenomena, 
ai;^  to  thp  Pyurppses  of  Philosophical  .Re8e,?lrch :  assis^ed^jy 
Original  Illustrations  on  an  Apparatus  of  considerable  extent 
aii^  power.  ;  j     •    • 

'  LIST   OF  PATENTS   FOR   NEW  liivENTlONS. 

*  To  Phineks  Andrews,  of  Hav(hrstO(^bHill,  in  the  parish 
•iF'Him^stead,'  itt^the  county  of  Middlesex,  genl.,  for 
t.  '  certain 
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certiio  improvemeiit^  in  ihe  cdostructidn  of  atnacbiae  for 
,  tbrashing  of  coro,  grain,  and  pulse,  and  all  kiods  of  seed;- 
October31. 

To  ^amuel  Crackles,  of  Kiugfltqii-upon-HulI,  brush-ma- 
nufactureri  for  a  method  of  making^  brushts  iroitl  whale«> 
bi>ne,  formerly  made  from  bristles..  ^    November  3. 

To  Samuel  Brooko^^of  Bermoud^ey,  tauner,  for  an  in- 
y^ntion  for  spjitting  raw  bull,  px^  and  cow  hid^S,.  so  that 
each  side  of  the  hide  so  splits  may  be  manufacture4  fpr.the 
purposes  for  which  ati  entire  hide  has  been  before  used^-r^^s 
follows :  the  grain  sidefbr  coach  and  cbaisQ  bide^  ando^ier 
purposes^  and  the  flesh  side  for  losh  hides^,  for  whit^  leather/ 
for  vellum^  for  tanning,  and  for  oth^  purposes.     Nov;;  3* 

To  John  Hartley,  John  Musgrare,  and  William  Farmery; 
of  Leeds,  machine  makers,  for  a  machine  for  preparing 
roving^  slubbing,  spinning,  twisting,  and  doubling  of  coU(^o^ 
fiax,  hemp,  tow,  worsted,  silk,  or  any  other  substance> 
into  threads,  preparatory  to  their  being  manufactured  or 
otherwise  used.     Nov.  8. 

To  Nicholas  Fairies,  of  South  Shields,  esq.,  for  a  witidlajss,  ' 
windlass  bitts^  and  metallic  hawse  hole  chamber,  whereby 
great  manual  labour  is  saved,  and  a  less  space  Of  time  is 
ii^cessary  in  heaving- tt^  and  getting  oil  board  ships' anchors, 
eitl;ver  in  moderate  weather  or  in  gales  of  wind. ,  Nov.  15. 

To  Jonathan  Dickson,  of  Chrisft-ChuFchj  Surrey,  steam- 
engine  maker,  for  improvements  in  the  construction  of  tuns, 
t:oolers,  vats,  and  backs,  used  by  brewers,  distrllers,  and 
others.     Nov.  !5.         *  " 

.  To  Charles  xGostling  Townley,  ^f  Ramsgate,  esq.,  for 
improvements  applicable  to  musicaJ  tnstruinents  of  different 
descriptions.     Nov.  (26.    '  •      - 

To  Frederick  Nolan,  of  Stratford,  near  Colchester,  in  &k& 
county  of  Essex,  clerk^  lor  improvements  iti  the  c^strutt- 
tioh  of  flutes^  flageolets,  hautboys^  and  other  wiiid  itistrtt*' 
men ts  now  in  use.     Nov.  36«,       '      •     '       ;•      I:  '        nO 

To  Charles  Seward,  of  Lancaster,  block-tin  mamtfacttirei^ 
for  improvement^  in, the  cQnatructioi>  of  lamp^.    Npv.  Q6* 

To  John  ^chmidjt,-. of. S^aint  Alary  Axq,  London,,  w^h- 
maker,, for  a  pliantasipagori9,chronoijfftQf;Or  ppcturna,l|dial^ 

representing 
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repreaentiiig  or  making  visible  at  i^ight,  to  an  enlarged  size^ 
the  dial  of  a  watch  against  tho  wall  of  a  room  ;  the  reflec- 
tion obtaioed  by  a  IJgbt  and  optical  apparatus  being  at  the 
same  time  sufficient  to  give  the  room  a  pkamg  Illumina- 
tion. The  pocturnal  dial  may,  with  little  alteration,  be  con- 
structed of  any  watch  or  time-piece:  but  to  render  the  whole 
as  simple  and  ueeful  as  possible,  he  has  also  invented  a  me- 
chanism, or  instrument,  which  is  applicable  to  the  above, 
on  account  of  its  pecyliar  action,  which  he  calls  the  myste- 
rious circulfttor,  or  qhronolpgical  equilibrium,  requiring  only 
one  hand  oi  noaius  to  shoW  seconds,  minutes,  and  hours  : 
it  is  particularly  useful,  and  may,  if  required,  wi,th  little  al- 
teration, represent  an  orrery.     Dec.  20, 

To  John  Frederick  Archbold,  of  Great  Charlotte-Street, 
|3Iackfriars-Road^  for  improvements  in  making  brandy  ; 
comprising,  first,  2^ pew  method  in  making  wine  as  the  worts  * 
or  piust  for  the  making  the  brandy,  and  a  still  applicable  to 
the  working  ofiT  the  same,  and  a  new  method  of  rectifying 
the  spirit  when  worked  off.    Dec.  20. 

To  William  Steel,  of  Liverpool,  glass-dealer,  for  an  en- 
tire new. machine  engine,  or  instrument  for  making  white    , 
salt*    Dec.  29. 

To  William  Tompson,  of  Dent  End,  near  Birmingham, 
in  the  county  of  Warwick,  locksmith,  for  a  lock,  which 
act?  in  a  perpendicular  and  horizontal  direction,  with  spring 
and  tumblers,  one  part  being  at  liberty  whilst  the  other  is  in 
motion,  the  bolts  of  wbich  lock  return  into  the  body  thereof 
when  it  is  unlocked.    Dec.  29. 

METEOROLOOT. 

The  weather  during  the  present  mojjth  has  been  the  most 
^vere  that  has  been  remembered  for  many  years.  The  fail 
of  snow  has  been  excessive,  and  the  degree  of  cold  very  in- 
tense. In  Scotland  the  weather  has  been  similar.  At  Edin- 
burgh on  Saturday  the  2l3t  of  January,  at  eleven  o'clock 
P.  M.  a  thermometer  constructed  by  Crighton  of  Glasgow, 
stood  at  17°.  On  the  following  morning,  at  half  past  eight 
o'clock,  it  stood  at'  12^  5  and  at  eleven  at  night  it  was  so  low 
as^l^   On  the  23d  in  the  morning  the  temperature  was  1 7°. 

METEO/EIO- 
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.      METEOROLOOrCiL  TABLfi^ 

Br  Mn.  Carey,  of  the  Strand^ 
For  Jamutry  \S09* 


Thermometer.  * 

Days  of  the 
Month. 
V; 

P  o 

0  ^ 

Z 

j2 

Height  of 

the  Barom. 

Inches.. 

«  >  § 

Weather- 

*■ 

«^ 

.C  ^^ 

Dec.  27 

30^ 

Sd'^ 

36° 

29-52 

0 

Rain 

28 

37 

38 

37 

-50 

0 

Rain 

29 

38 

42 

39 

•49 

4    - 

Cloudy 

30 

.40 

45 

39 

•50 

4 

Cloudy 

31 

39 

37 

37 

•58 

0 

Small  Rain 

Jan.      1 

38 

.38 

38f 

'57 

0 

Rain 

2 

38 

40 

33 

'42 

5 

Cloudy 

3 

31 

32 

30 

•35 

O 

Snow 

4 

30 

33 

32 

•65 

O 

Small  Rain 

6 

33 

33* 

33 

•65 

5 

Cloudy 

6 

39 

46 

44 

•50 

4 

Cloudy      . 

7 

44 

44 

42 

•15 

0 

Rain 

8 

44 

44 

41 

28-50 

0 

Rain 

9 

41 

43 

42 

29-20 

0 

Rain 

10 

43 

46 

37 

•14 

8 

Cloudy 

11 

38 

45 

41 

•40 

8 

Fair 

^       12 

38 

4a 

35 

•50 

12 

Cloudy 

13 

34 

38 

37 

•68 

0 

Rain 

14 

31 

33 

30 

•80 

16 

Fair 

15 

28 

29 

29 

*75 

0 

Snow- 

•     16 

28 

30 

27 

30*05 

25 

Cloudy 

17 

28 

28 

25 

'01 

27 

Fair 

18 

21 

26 

22 

29^85 

25 

Cloudy 

19 

22 

28 

31 

^•58 

O 

Cloudy.  In  the 
aftemoonthere 

was  a  storm  o£ 
rain  and  sleet. 

20 

31 

32 

32 

•44 

0 

Cloudv 

.21 

32 

34 

33 

•50 

0 

Cloudy 

22 

32 

34 

33 

•04 

0 

Snow 

23. 

22 

30 

31 

•70 

4 

Fair^ 

24 

33 

35 

40 

•45 

0 

Rain 

85 

42 

36 

37 

-     75 

24 

Cloudy 

26 

42 

48 

45 

•20 

0 

Stormy 

Nt  B.  The  Barometer's  height  is  taken  at  one  oVIock. 
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^  ^  To  Mr.  Tilloch, — Sir, 

jM.  De  la  Place  in  his  M^ckanique  C^lesfey  M.  Rambncf 
in  the  Memoir es  de  VInstifuty  vol.  vi.,  and  M.  Daubisson 
in  the  Journal  des  Mi?ieSy  February  1807,  have  recently 
brought  to  perfection,  the  method  of  measuring  altitudes  by 
means  of  the  barometers.  Their  memoirs  are  highly  deserv- 
ing of  being  translated  into  English  :  it  is  at  least  certain, 
however,  that  it  would  be  agreeable  to  the  geologists  of  this 
country,  and  to  those  of  foreign  nations  who  make  use  of 
instruments  graduated  In  the  English  waV;  if  the  second  of 
the  two  methods  of  M.  Ramond  was  reduced  into  the  mea- 
surements of  this  country.  Thi?  second  metfioci  has  the  ad- 
vantages over  the  first  of  being  the  most  expe,ditious>  and  at 
the  same  time  almost  imperceptibly  exact.  I  have  under- 
taken this  task,  and  shall  be  happy  to  see  it  inserted  in  your 
Journal,  if  you  find  it  worthy  of  publication. 

The  principal  part  of  this  work  consisted  in  the  reduction 
of  the  table  of  M.  Ramond ;  the  object  of  which  is,  to  have 
a  view  in  calculation,  to  the  gravity  at  different  parallels  of 
latitude  at  which  we  take  obsecvations.  His  second  method 
abridges  considerably  his  first;  and,  in  my  opinion,  all  aa- 
tecedent  methods  where  exactitude  was  the  object  in  view, 
I  subjoin  this,  table  calculated  upon  the  co-efficient  1005J'6 
fathoms,  which  corresponds  to  18393  qietres,  being  that  of 
M.  Ramond. 

You  will  perceive  that  the  result  of  the  calculation,  ac- 
cording to  my  reduction,  gives  the  altitudes  in  fathoms  in 
place  of  giving  them  in  feet  as  in  England.  In  this  trifling, 
change,  I  find  two  advantages  :  In  the  first  place  it  renders 
the  calculation  a  little  shorter;  and  secondly,  it  presents  the 
altitudes  in  numbers  pfiore  easily  fixed  in  the  imagination 
than  more  complicated  numbers.  In  short,  we  cannot  form 

♦  For  this  communication  we  are  indebted  to  a  learned  foreigner  now  in 
London. 

Vol.  ^3.  No.  130.  Fel.  1809.        .         G  a  very 


Digitized  by  VjOOQ  IC 


9S  0^  Barometrical  Memurements* 

a  very  distinct  idea  of  the  height  of  a  mountain,  when  "we 
state  it  as  19000  feet>  whereas  three  miles  and  fK>me  fathoms 
will  impress  the  real  height  much  more  strongly  on  the  mind. 
The  examples  subjoined  show  the  method;  and  I  presume 
will  require  no  further  illustration  to  those  who  are  ac- 
quainted with  logarithms.  I  shall  only  observe,  that  in  re- 
dutfng  the  metre  to  fathoms^  I  have  nuide  use  of  the  report 
which  I  found  in  the  Memoirs  of  the  Royal  Institution> 
vol.  i.,  namely,  1"39'371  English^inches :  and  with  respect  to 
the  thermometer,  I  have  made  use  of  the  well  known  re- 
port 100  :  1 80,  those  two  numbers  marking  the  space  of  the 
scale  comprehended  between  the  freezing  and  boiling  points : 
thus  in  calculation  the  degrees  of  Fahrenheit  should  be  di- 
_  roiuished  32**  for  ihe  degrees  above  the  freezing  point,  and 
on  the  contrary  with  respect  to  the  degrees  below  melting 
ice,  they  must  be  retrenched  from  32°. 

I  am  your  very  obedient  servant, 

DeJ . 

Tamiary  iSOa 


Note — In  the  first  of  the  following  examples  I  have  ap- 
plied to  the  least  height  of  the  barometer,  the  diflFerence  of 
the  therttjometers  which  are  attached  to  them,  because  the 
thermometer  was  lower  than  in  the  other. 

In  the  second  example  it  is  the  contrary,  because  the 
thermometer  attached  was  highest  at  the  station  where  the 
barometer  was  lowest.  The  rule  is  to  augment  the- height 
of  the  column  of  mercury,  in  the  coldest  station,  by  so 
much  as  Tpy^-P^-as  there  are  degrees  of  difierence  between 
the  thermometers  of  correction.  The  perusal  of  M.  Ramond's 
Memoir  v/ill  greatly  assist  the  reader  on  this  subjectv^ 


Example 
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Table  of  the  Logarithms  of  the  Coe^ienis  calculated  fjn: 
different  Latitudes — Supposing  the^Xoefficient  equal  to 
10057'6  fathoms  for  the  45  degrees,        /  :  j^ 


Latitude. 

Logarithms. 

Latitude. 

Logsrnthhw. 

1^ 

4-0037276 

37® 

4*0028344r' 

2 

7254 

38 

79£ra 

3 

7215 

39 

7510 

4 

7J64 

40 

7087 

5 

7097 

41 

6662 

<; 

7014  ^ 

42 

6234 

7 

6917 

43 

5805 

8 

6816 

44 

*  5375, 

9 

6C83 

45 

4944 

10  . 

6540 

46 

4513 

11 

6385 

47 

4083 

12 

6217 

48 

3654 

13 

6035 

49 

3226 

14 

5839 

50 

2801 

15 

5630 

51 

2378 

Id 

5609 

52 

1958 

17 

5174 

53 

1544 

18 

4927 

54 

1131 

19 

4668 

55 

0723 

20 

4397 

5Q 

0321 

21 

4114 

57 

4^0019924 

22 

3820 

58 

9534 

23 

3516 

59 

9194 

24 

3201 

60 

6774 

25 

2876 

61 

8404 

26 

2541 

62 

7048 

27 

2197 

63  ' 

7^1 

28 

1845 

64 

7347 

29 

1484 

^5 

7012 

30 

1114 

CyO 

6687 

31 

0737 

e/ 

6372 

32 

0354 

es 

6068 

33 

4-0029964 

69 

5774 

34 

9567 

70 

5491 

35 

9165 

71 

5220 

36 

8757 

90 

2604 

G3 
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XVIII.  A  Letter  ^on  tjie  Alterations  that  have  taken  place  in 
the  Structure  'of  Rocks,  on  the  Surface  of  the  basaltic 
Country ^th^  Counties  of  Derry  and  Antrim.  Addressed 
to  HpMraRT  Davy,  Esq.^  Sec.  R.  5.  By  Wii^uam 
Rsf^HARbSON^  D,Z).  * 

J-  V^» 

•X  REQUEST  you  Will  be  so  good  as  to  lay  before  the  Royal 
'Socie^  the  'following  observations  on,  the  Natural  History 
of  that  part  of  Antrim,  (contiguous  to  the  Giant's  Cause- 
way,) which  you  and  I  examined  so  carefully  together.  I 
know  not  any  country  that  deserves  so  well  to  have  its  facts 
faithfully  recorded;  from  the  important  conclusions  to  which 
they  lead. 

The  basaltic  area  (taken  in  its  whole  exttnt)  comprehends 
the  greater  part  of  Antrim,  and  the  east  side  of  Derry  lo  a 
considerable  depth. 

In  a  geological  point  of  view,  nature f  haS  been  very  kind 
to  this  district,  for  not  content  with  assembling  together  in 
a  small  space  so  many  of  her  curious  productions,  and  ar- 
ranging them"  with  more  regularity  and  steadiness  than  in 
any  other  country  described,  she  has  condescended  occa- 
sionally to  withdraw  the  veil,  and  lay  herself  open  to  view, 
often  exhibiting  a  spectacle  equally  gratifying  to  the  admirer 
of  magnificence,  and  to  the  curious  naturalist,  who  can 
here,  by  simple  inspection,  trace  the  arrangements  which 
are  to  be  discovered  elsewhere,  only  by  penetrating  beneath 
the  surface  of  the  earth. 

As  soon  as  we  enter  the  basaltic  area,  we  begin  to  per- 
ceive traces  of  these  arrangemei'^ts  ^  as  we  advance  further 
north,  they  increase ;  and  in  the  tract  near  the  shore,  and 
especially  at  the  island  of  Rathlin^  which  seems  to  have 
come  fresher  from  the  hand  of  nature  than  the  rest  of  our 
area,  the  stratification  of  the  whole  is  perfectly  visible,  and 

•  From  Philoeophical  Transaction*  for  1808. 

•t  By  the  word  nature/  which  frequently  occurs  in  the  course  of  this  Me- 
moir, I  always  m6an,  according  to  Ray's  definition,  the  wisdom  of  God  in 
tke  creation  of  the  world. 

the 
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.  ^e  nature  of  the  several  strata  laid  open  to  us  at  tlieW  alirupt* 
aifd  precipitous  terminations. 

To  the  southward  we  perceive  the  distinctive  features 
abate^  and  wear  away  ;  the  basaltic  stratification  indeed  re- 
mains, but  is  no  longer  dispiay'cd  to  us  m  the  same  manner; 
the  neat,  prismatic,  internal  constr<iction  of  the  strata, 
which  occurs^o  frequently  on,  and  near,  the  cojtst,  is  scarcely 
to  be  met  with  at  a  distance  from  it ;  a  rude  columnar  ap« 
pearance  is  all  we  find,  and  that  but  rarely. 
*  It  is  at  the  periphery  of  our  area,  and  especially  at  its 
northern  side,  that  every  thing  is  displayed  to  the  greatest 
advantage ;  here  we  have  perpendicular  fa<;ades  often  con- 
tinuous for  miles^  and  every  separable  stratum  completely 
^pen  to  examination. 

Of  these  facades,  four  are  BK)re  distinguished  by  their 
grandeur  and  beauty  than  the  rest,  MagilUgan  Rocky  Cdve 
Hill,  Bengore,  and  Fairhead. 

The  two  fornj^r  are  at  the  extreme  points  of  the  north- 
west diagonal  of  our  area,  and  nearly  forty  miles  asunder  ; 
they  are  at  the  sunvmits  of  tuountaios,  and  accessible  by 
land* 

The  precipitous  faces  of  Fairhead  and  Bengore,  to  which 
I  had  the  pleasure  of  attending  you,  and  which  are  visible 
only  from  the  sea,  are  the  most  beautiful^  and  the  mojsi 
t:urious ;  fot  the  strata,  which  at  Magilligan  and  Cave  Hill, 
are  all  nearly  similar,  at  Fairhead  and  Bengore  are  much  di- 
versified. Of  Fairhead  I  have  already  published  an  accoiini 
in  Nicholson's  Journal  for  December,  1801,  and  I  now 
propose  to  execute  an  intention  which  I  have  had  for  some 
years  of  giving  a  minute  account  of  Bengore. 

I  am  aware  that  it  will  be  extremely  difficult  to  convey  a 
clear  and  adequate  idea  of  an  assemblage  of  16  strata,  (for 
such  is  the  number  of  which  our  prodfiontory  is  composed,) 
appearing  and  disappearing  at  various  altitudes,  yet  retaining 
each  its  own  proper  place,  and  forming  together  a  moist 
beautiful^and  regular  whole,  tliongh  never  considered  as  such 
before. 

But  as  I  have  the  aid  of  very  correct  views  of  tluc  most 

important  parts  of  the  fa9ade,  to  the  accuracy  and  fidelity 
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4^  which  Thitve  already  obtained  your  testthiony — I  shall 
venture  to  pjoceed,  for  I  am  anxious  to  bring  into  notice  the 
fiiost  compieta  exposure  oi:  the  internal  structure  of  a  district, 
that  I  have  seen  or  read  of;  as  there  is  little  likelihood  that 
any  other  person  will  enjoy  the  opportunities  which  I  have 
had  for  so  many  years,  of  exploring  this  interesting  part  of 
our  coasts  through  a  turbulent  sea,  ind  rapid  tides, 

♦ 
Description  of  the  Promontory  of  Bengore^  and  itt 
Stratification. 

This  promontory  commences  at  the  termination  of  Bmh^ 
foot  Strand^  where  the  coast,  the  gemral  direction  of  which 
for  several  miles  had  been  due  east  and  west,  turns  to  the 
north-east,  and,  after  being  cut  into  several  semi-circular  bays, 
deflects  to  the  S.SiE.  and  near  the  old  castle  oi  Dunseverick, 
resumes  its  former  rectilineal  and  nearly  eastern  direction. 

The  promontory  occupies  the  interval  between  DunsevC' 
rick,  and  the  Black  Rocky  at  the  end  of  Bmhfoot  Strand, 
about  four  English  miles ;  the  facades  commence  at  Bhck 
Rock,  and  increase  in  height  until  we  reach  Pleskin,  where 
the  perpendicular  part  at  the  summit  is  1 70  feet,  and  th^ 
precipitous  part  from  the  bottom  of  the  pillars  to  the  sea  200. 
As  we  proceed  on  from  Pleskin  to  Dunseverick,  the  height 
gradually  abates,  and  is  finally  reduced  to  about  K)0  feet. 

In  this  whole  space,  wherever  the  precipice  is  accurately 
perpendicular,  the  several  strata  are  easily  distinguished  from 
each  other,  but  where  the  slightest  obliquity  prevails,  a  grassy 
covering  is  formed  that  effectually  conceals  all  beneath  it; 
hence  the  face  of  the  precipice  seems  much  diversified ;  the 
columnar  strata  in  some  places  only  exhibiting  detached 
groups  of  pillars,  while  in  others  they  tbrm  extensive  colon- 
nades. 

I  shall  now  state  the  appearances  as  we  approach,  and 
coast  the  promontory  from  the  westward,  noticing  in  this 
first  view  of  the  precipice,  eVery  thing  that  may  be  consi- 
dered as  general,  and  reserving  (as  I  did  with  you)  for  my 
return  in  the  contrary  direction,  a  detailed  account  of  the 
strata  taken  separately. 

The  first  circumstance,  that  occurs  to  the  attentive  ob- 
server 
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server  on  his  approach,  is,  that  although  both  the  promon- 
tory itself,  and  the  strata  composing  it,  ascend  lo  the  north- 
ward, yet  it  is  not  in  the  same  angle,  the  strata  being  more 
incHned  to  the  horizon  than  the  line  tracing  the  surface  of 
the  promontory,  a  fact  which  I  shall  account  for  afterwards. 

From  the  Black  Rock  to  the  Giant's  Causeway  (about  a 
mile)  the  materials,  and  their  arrangement,  are  similar  to 
those  of  the  coast  to  the  westward,  viz.  strata  of  table  basalt, 
generally  separated  by  thinner  strata  of  a  reddish  substance. 

At  the  Giant's  Causeway  a  new  arrangement  commence^, 
one  of  the  litj^le  systems  I  have  mentioned  in  other  memoirs, 
by  the  aggregate  of  which  our  coast  is  formed;  nature  havinor 
changed  her  materials,  or  their  disposition,  or  both,  every 
^wo  or  three  miles.  To  the  system  of  strata  comprehended 
between  the  Gia?H's  Causeway  and  Dunseverick  I  now  limits 
myself,  as  all  the  strata  composing  it  emerge  between  these 
two  points. 

As  we  proceed  along  the  coast  from  the  Giant's  Cause^ 
way  eastward,  we  perceive  the  whole  mass  of  strata  ascend 
gradually,  culminate  at  the  northern  point  of  the  promon* 
lory,- and  then  descend  more  rapidly,  as  the  land  falls  away 
to'  the  south-east,  until  having  traced  them  across  the  face 
of  the  precipice  we  see  them  immerge  separately  at  and  be- 
yond Portmoon  tVhyn  Dykes. 

The  western  sfdc  of  the  promontory  is  cut  down  perpen- 
dicularly, by  eleven  Whyn  Dykes;  the  intervals,  between 
ihem  are  unequal,  but  they  all  reach  from  the  top  of  the 
precipice  to  the  water,  out  of  which  some  of  them  again 
emerge, in  considerable  fragment^;  they  are  all  constructed 
of  horizontal  prisms,  which  are  strongly  contrasted  with  the 
vertical  pillars  of  the  strata  through  which  they  pass. 

One  of  the  dykes  at  Port  Cooan,  on  Bengore,  half  a  mile 
'  from  the  Giant's  Causeway,  is  very  beautiful ;  an  insulated 
Tock  about  160  feet  high,  and  20  in  diameter,  stands  per- 
pendicular in  the  middle  of  a  small  bay ;  the  main  body  of 
the  rock  is  similar  to  the  contiguous  consolidated  masses; 
but  on  the  east  side  a  singular  whyn  dyke  is  joined  to  it, 
composed  (as  they  often  are)  of  several  walls  agglutinate4 
together,  with  wall-like  fragments  of  other  parts  of  the  dyke  > 
3  '  emerging 
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emerging  at  iheir  base ;,  the  solid  mass  of  dyke  is  seen  cuttiBg 
down  the  precipice  to  the  southward  at  UOyards  distance. 

Depression  of  the  Strata. 

Soon  after  we  have  passed  tlte  last  of  our  whyn  dykes  at 
Port  Sptagna,  (a  name  derived  from  a  vessel  belonging  to  the 
Spanish  armada  having  been  driven  ashore  in  thai  creek,) 
we  discover  a  new  and  curious  circumstance,  viz.  that  the 
western  half  of  the  promontory  has  sunk  or  subsided  be- 
tween thirty  and  forty  feet,  without  the  slightest  concussion 
or  derangement  of  the  parallelism  of  the  strata. 

Two  other  depressions  appear  as  we  proceed  onward^^ 
one  at  Portmoon,  and  the  other  at  the  angle  where  the  pro- 
montory begins  to  project  from  the  rectilineal  coast ;  these 
however  are  far  less  considerable  in  thickness  than  the  pre- 
ceding, neither  of  them  exceetling  five  feet. 

Such  depressions  occur  at  the  collieries  near  Ballycasile, 
and  generally  on  one  side  of  a  whyn  dyke.  We  have  also  at 
Seaport,  «two  miles  west  from  the  Giant's  Cameway,  a  dyke 
oblique  and  undulating,  with  a  depression  of  the  strata  of 
about  four  feet  on  one  side  ;  but  on  Beifgore  proraontpry 
our  dykes  arc  unaccompanied  by  depressions  of  the  strata,  and 
where  we  have  dcpressions-we  do  not  find  a  trace  of  a  dyke. 

The  portions  of  this  extensive  fagade,  which  I  have  Se- 
lected for  explanatory  views,  are  PortmooUy  in  or  near  which 
most  of  the  strata  emerge,  and  Pleskin^  where  the  strata 
culminate:  each  of  these  views,  too,  exhibits  one  of  our  de- 
pressions ;  but  in  that  of  Pleskin  the  first  apparent  de- 
pression is  purely  an  optical  effect  arising  from  the  position 
of  my  friend  major  O'Npal,  of  the  56th,  who  took  his  view 
from  the  water. 

Enumeration  of  the  sixteen  Strata  that  compose  the  Promon- 
iory  o/' Ben  gore,  tahtn  in  their  regular  Order,  a?id  count- 
trig  from  above. 

The  country  immediately  to  ^  the  southward  of  Bengore  is 
like  the  promontory  itself,  a  stratified  mass,  accumulated  to 
the  summits  of  Craig  Park  ^nd  Croaghmorey  the  first  five 
hundred  and  the  second  seven  hundred  feet  high ;  but  with 

tliese 
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these  strata  T  have  nothing  to  do,  limiting  myself  to  those 
alone  of  which  the  promontory  is  formed,  and  which  arc 
exhibited  in  Its  faQades. 

The  uppermost  of  these  commetices  near  half  a  mile  to  the 
^eastward "of  the  angle,  where  the  coast  deflecting  from  its 
due  east  and  west  course,  turns  to  the  north-west,  and  be- 
gins taforra  the  promontory. 

So  far  th^  ct)urse  of  this  stratum  is  to  appearance  perfectly 
horizontal ;  for  the  strata  all  ascending  to  the  north,  the  in- 
tersection of  their  planes  with  the  plane  of  the  sea  must 
run  east  and  west,  that  is,  in  the  present  case  it  coincides 
'  with  the  direction  of  the  coast. 

Bnt  when  the  coast  changes  its  direction,  this  coincidence 
ceases,  and  the  }ia9ade  (that  is  the  vertical  section  of  the 
coast)  losing  its  east  and  west  course,  its  strata  must  appear 
to  ascend  towards  the^oint  it  turns  to ;  therefore  the  strata 
at  Porimoony  and  along  the  north-east  side  of  the  promon* 
tory,  should  ascepd  obliquely  along  the  facades,  as  they  ac- 
tually do. 

first  Stratum f  (m). 

The  stratum  I  commence  with  forms  the  whole  fa9ade, 
from  its  first  appearance  until  it  reaches  the  promontory ;  it 
consists  of  massive  pillars  rather  rude,  and  about  sixty  ftret 
long,  its  course  for  half  a  mile  (as  I  have  stated)  seems  ho- 
rizontal, but  on  the  face  of  the  promontory  it  ascends,  and 
continues  to  rise  uniformly  until  it  reaches  the  summit, 
which  it  lines  as  far  as  Portmoony  on  the  south  side  of  which 
it  loses  some  of  its  thickness,  then  suddenly  di<»appears  and 
vanishes  from  that  facade,  receding  westward  in  the  form  of 
#  stony  ridge,  apd  is  sttn  i)o  more. 

Second  Stratum,  (k),  ,  ' 

^  The  stratum  upon  which  the  preceding  rests,  is  red  as 
brick,  and  about  nine  feet  thick  ;  it  appears  in  spots  and 
patches  just  above  high'water  mark,  so  long  as  the  incum- 
bent stratum  continues  horizontal,  hut  whep  that  rises  ob- 
liquely, the  second  ascends  wit:h  it ;  it  ii  now  completely 
displayed,  and  having  supported  the.  preceding  m  its  course 

to 
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la  the  suitimjt,  vanishes  with  it  (at  x  in  the  view  of  Pari'* 
moon)^  and  is  seen  no  more. 

These  ochreous  matttri,  so  common  in  all  baBaltic  coun* 
tries,  according  ro  Mr.  F.  St.  Fond's  opinion,  were  once 
pure  basalt,  but  have  undergone  some  chemical  process  of 
nature  we  are  unacquainted  with,  by  which  their  colour  has 
been  changed. 

Third  Stratum y  (i). 

The  next  stratum  is  the  last  of  those  composing  the  pro- 
montory which  appears  beyond  it ;  for  So  long  as  the  first 
and  second  continue  their  honaontal  course  towards  Bengore, 
this  third  accompanies  them,  showing  its  upj^r  surface  be- 
^  tween  high  and  low  water-mark,;  but  when  it  ascends  along 
with  the  others  across  the  fa9ades  it  displays  its  whole 
thickness,. above  fifty  feet. 

Xhis  stratum  is  of  that  variety  of  basalt,  I  have  on  diffe^ 
rent  occasions  distinguished  by  the  nanje  irregular  prismatic ; 
it  reselTibles  the  columnar  basalt  in  grain,  but  differs  from 
it  totally  in  principle  of  internal  construction,  for  its  prisms 
-are  small,  not  articulated,  and  indifferent  as  to  ihe  position 
'  of  their  axes,  which  is  perpetually  changing. 

The  irregular  prismatic  basalt  accompanies  the  columnar 
in  most  countries,  as  at  Pont  du  Baiime,  at  Trezza,  at  ^o/- 
sena  in  t»he  Sound  of  Midl^  and  at  Siqff'a.  In  Antrim^  it  it 
very  common  ;  and  here  is  a  striking  resemblance  between 
the  rock  crowning  the  celebrated  columns  at  Staff  ay  and  a 
stratum  covering  a  very  neat  colonnade  at  Craigahullury  near 
Port  rush. 

This  stratum  (as  is  well  exhibited  in  the  view  of  Port* 
moon)  is  scolloped  off  irregularly  from  the  point  where  it  be- 
comes superficial  (.r),  until  it  completely  disappears  at  (z); 
a  thin  stripe  of  its  lower  edge  alone  is  ever  resumed  again. 

Fourth  Stratum y  (h). 
The  next  three  strata  will  require  only  very  short  descrip- 
tions ;  the  fourth  is  about  seven  feet  thick,  entirely  colum- 
nar, the  pillars  sn)all,  but  not  neat:  they  appear  very  white 
from  a  thick  covering  of  Byssus  saxaiilis,  which  sjiows  a 
great  predikclion  for  this  stratum. 

Fifth 
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Fifth  Stratum^  (g).      . 
Xhi^  stratum  is  och^eqys,  apd  mare  of  a  ^Ute  coiowr  tbaa 
any  of  |b^  other  red  strata }  as  it  is  friaWe,  it  soon  aqquires 
a  grassy  coat,  thraugU  which  it  is  only  in  spots  that  it  shows 
iu  p^gp^  colour  i  iti  is  a,hovU  eight  feet  tbick. 

Sixth  Stratum  J  (f). 

This  stratum  U  cotp.posed  of  rude  ,  n^as^ivQ  piJUrft  so 
coarsely  formed,  tljat  pn  the  leas.t  afcia>^meot  of  perpa^dicur 
lariiy  the  qolumixar  form  can  sc^rq^Iy  be  traced.  Thia,stra* 
turn  i§  about  tej>  feet  thick,  it  forms  the  vertex  of  the.  beau^ 
tifi,il  conical  island  Beaiiyn  Daanci,  and  is  marked  in  th^ 
views  (/).  . 

These  last  strata,  though  they  have  nothing  very  resmark^ 
able  iu  themselves,  nor  .contribute  rriuch  to  the  beauty  of 
the  facade;  yet  they  exhibit  one  of  the  most  important  facts 
I  a^i  acquainted  with  in  natural  history,  ajad  whiQhi  vvheifL 
attentively  considered,  throws  m,uch  light  on  the  nature  of 
the  operations  performed  upon  our  globe  since  its  consolida- 
tion, and  leads  us.  irresistibly  to  cooclusions  extraordluary 
and  unexpected.  ^  , 

The  fourth,  fifth,  and  §ixth  strata  reach  the  top  of  the 
precipice,  and  vanish  together  al  the  waterfall  In  the  north-- 
west corner  of  Vortmoon*  When  they  come  to  the  surface, 
they  turn  inland  to  the  westward  in  long  stony  ridges ;  these 
obstruct  the  course  of  the  waters  in  their  desijcnt  along  the 
inclined  plane,  formed  by  the  surface  of  the  promontory, 
and  throw  them  over  the  precipice,  in  a  cascade  highly  beau- 
tiful after  rain. 

On  the  facades  to  the  north-west  not  a  trace  of  them  apr 
pekrs,  these  being  entirely  formed,  by  the  lower  strata,  which 
I  have  not/yet  noticed  ;  but  at  the  distance  of  a  mile,  at  th^ 
great  depression  (already  mentioned),  the  fourth,  fifths,  and 
sixth  strata,  with  a  narroWv  stripe  of  the  third,  suddenljf  ap- 
pear, in  their  regular  posts,  their  proper  order,  and  with  all 
the  characteristic  marks  peculiar  to  each  separate,  st^ratum. 

In  the  interval  between  the  depression  at  Pkskin,,  and  the 
GianVs  Causeway  (about  a  mile),  these  three  strata  often 

appear 
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appear  in  a  desultory  way  on  the  summit  of  the  precipice, 
wherever  it  is  of  sufficient  height  to  receive  them,  always 
preserving  their  usual  thickness^  their  characters^  and  their 
order  ;  so  that  a  person  m^aster  of  the  order  I  am  detailing, 
as  he  approaches  a  rising  point  of  the  precipice,  can  tell  its 
strata,  and  their  order,  before  he  is  near  enough  to  distin* 
guish  them* 

Seventh  Strdtum^  (cf). 

The  rude  and  massive  pillars  of  the  sixth  stratum  pass  into 
the  neater,  and  much  longer  column^  of  the  seventh,  without 
interrupting  the  solidity  or  continuity  of  the  material ;  exact- 
ly as  a  down-held  hand  appears  to  separate  into  fingers.  The 
thickness  of  this  stratum,  that  is  the  length  of  the  pillars  of 
which  it  is  formed,  is  fifty  four  feet ;  it  is  marked  (d)  in  the 
two  views,  and  in  its  passage  across  the  face  of  the  precipidc, 
displays  more  beautiful  colonnades  than  any  of  the  others. 

Tills  seventh  stratum  emerges  from  the  beach  immediately 
behind  the  jjouth-east  point  of  Portmoonf  and  where  it  first 
shows  itself  in  that  bay,  has  its  lower  edge  raised  only  a  few 
feet  above  the  water;  it  forms  the  upper  fmstum  of  the 
larger  of  the  two  conical  islands,  ascends  obliquely  along 
the  face  of  Portmoon^  and  continues  to  rise  until  it  com- 
poses the  upper  range  in  the  beautiful  fagade,  properly  called 
Bengore  Head.  This  is  probably  the  most  magnificent  of  all, 
its  convexity  towards  the  sea  producing  a  fine  effect.  The 
Tower  edge  of  this  stratum,  that  is  the  line  forming  the  base 
of  its  pillars,  has  here,  as  at  Pleskin,  attained  the  height  of 
three  hundred  feet  above  the  water. 

The  "seventh  straluin,  like  those  above  it,  also  suffers  an 
interruption;  for  after  having  exhibited  itself  to  such  great 
advantage  at  Bengorcj,  the  extreme  northern  point  of  the 
promontory  lowers,  and  this  stratum  disappears  for  about 
one-third  of  a  mile  ;  as  the  promontory  rises,  it  is  resumed 
again  in  great  beauty  at  Pies  kin,  and  is  interrupted  no  more ; 
we  scarcely  ever  lose  sight  of  it  until  we  reach  Port  Noffer 
(the  next  bay  to  the  Causeway)  5  here,  for  want  of  perpen- 
di^larity  it  is  little  seen,  and  is  finally  lost  owr  the  cause- 
way, we  ktiow  not  well  how.  / 

Eighth 
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Eighth  Stratum^  (c). 

The  njjxt  stratum  is  of  the  same  variety  of  basalt  with  the 
third,  that  id,  irregular  prismatic  ;  it  is  fifty-four  feet  thick, 
and  in  the  views  distinguished  by  the  letter  (c)  :  where  it 
emerges  at  the  south-east  comer  of  Portmoon^  it  is  quite  ac- 
cessible by  land,  and  aflTords  the  best  opportunity  I  know  for 
examinrhg  this  species  of  basalt,  as  it  is  there  very  neat. 

There  is  little  more  of  this  stratum  seen  in  the  facade  of 
Portmoon  for  want  of  perpendicularity,  but  it  forms  the 
lower  frustum  of  the  great  conical  island  Beanyn  Daana, 
and  the  whole  of  the  smaller,  except  the  base  ;  It  is  well  dis- 
played over  the  remainder  of  the  precipice,  it  fofms  the  in- 
termediate stratuin  between  the  magnificent  colonnades  at 
hoxh  Bengore  and  Pleskin,  and  finally  is  lost  just  over  the 
Giant's  Causeway.  Large  globular  fragments  have  fallen 
from  it,  and  are  scattered  about  the  causeway. 

Niiith  Stratum,  (i). 

This  stratum  is  forty-four  feet  thick,  that  being  the  exact 
length  of  the  neat  pillars  composing  it ;  at  its  emersion  it 
fornvs  the  bases  of  the  two  conical  islands-in  Portmoon^  and 
'  is  no.  more  seen  in  that  bay,  but  immediately  to  the  north- 
ward it  begins  to  show  itself  in  colonnades  and  groups,  some 
of  them  resembling  castles  and  towers. 

It  ascends  along  the  precipice  obliquely,  like  those  above 
it,  forms  the  lower  range  at  Bengore  and  Pleskiuy  from 
which  last  it  dips  ta  the  westward  regularly,  composes  the 
group  at  Port  Noffer,  called  the  Organs,  seen  from  the 
causeway,  and  finally  at  its  immersion,  or  intersection  with 
the  plane  of  the  sea,  it  forms  the  beautiful  assemblage  of 
neat  pillars,  so  long  distinguished  by  the  name  of  the  Giani*s 
Causeway, 

At  these  two  intersections,  each  of  them  accessible  by 
land  and  water,  the  prisms  exactly  resemble  each  other  ia 
grain,  size,  and  neatness;  the  interval  between  them  is  full 
two  miles,  through  great  part  of  which  this  stratum  is  dif- 
played  at  different  heights ;  it  culminates  between  Pleskin 
an4  Bengorcj  with  its  lower  edge  more  than  two  hundred 
feet  above  the  water. 

2  '  -    Wc 
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We  see  now  what  a  dimiaulive  portion  of  oar  vast  basa!^ 
tic  mass  has,  until  lately,  monopolized  the  attention  of  the 
curious ;  and  even  after  it  was  discovered  that  we  had  many, 
Other,  and  much  finer  collections  of  pillars  on  the  same  pro- 
montory, it  never  occurred  to  those  who  were  preparing  to 
give  accounts  of  them  to  the  public,  to  ej^amine  whether 
these  were  mere  desuhory  groups,^  or  detached  paVts  of  a 
^rancl  and  regular  wljole,  which  a  more  comprehensive  view 
of  the  subject  vvould  soon  have  laid  open  to  them* 

Tenth  Stratum^  (a). 

The  stratum  upon  which  the  pillars  of  the  preceding  rtst, 
is  ochreous,  red  as  mirvium,  and  about  twenty  feet  thick  ;  it 
is  scarcely  seen  at  PortmoQUy  a  patch  alone  of  its  surface 
being  distinguishable  under,  water  at  low  tide  ;  but  imme- 
Siately  to  the  northward  it  shows  itself,  atid  from  its  bright 
colour,  makes  a  conspicuous  figure  across  the  facef  of  the 
precipice  in  a  course  of  more  tha»  a  nwle  and  half  5  its  last 
atppearance  to  the  westward  is  at  Rovinvalley^  the  opposite 
point  of  the  bay  from  the  Giant's  Causeway y  from  whicb 
we  have  a  good  view  of  it.  The.  final  dip  and  immersion  o£ 
this  tenth  stratum,  as  well  as  its  emersion,  are  lost  for  wantr 
of  perpendicularity • 

The  six  remaining  strata  are  all  similar  in  material,  but 
diflering  much  from  each  other  in  thickness  ;  they  are  all  of 
that  description  called  tabular  basalt,  sometimes,  showing  af 
faint  disposition  to  assume  a  columnar  form,  at  their  edges, 
and  always  separated  from  e§ich  other  by  ochreous  layers. 

These  six  strata  are  not  so  perfectly  distinct  as  those  above 
them,  for  sometimes  we  think  we  can  count  §evea,  ^4 
again  not  more  than  five ;  nor  does  each  of  these  preserve 
the  same  thickness  through  their  whole  extent,  for  they  arq 
deeper  towards  the  nprthern  point,  where  they  culminate, 
forming  by  thepiselves  a  perpendicular  fapade  neai*  two  hua- 
dred  feet  higb,  but  ,they  grow  thinner  as  the;y  recede  frorn^ 
this  centre.       / 

The  jets  of  black  rock  in  the  view  of  Portmoon},  are  thej 
emersions  of  tliese  strata ;  their  last  appearance  on  the  west 
side  is  at  Rovinvalley,  where  they  stiongly  display  the  incli* 
.  »  .  nation 
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'nation  6f  their  strata,  (the  same  with  all  the  rest)  to  those 
approaching  from  the  westward ;  their  final  immcrwon  » 
lost  for  want  of  perpendicularity. 

I  shaU  now  proceed  to  select  from  the  great  mase'of  fkcti 
that  are  exhibited  on  the  face  of  Bengore  promontory^  and 
occur  in  the  contiguous  basaltic  country,  such  as  s^em  ap- 
plicable to  geological  questions,  and  likely  to  throw  lig)it 
on  such  Bubjecte. 

F&cts  applicable  to  geohgical  Questions* 
1 .  Every  stratum  preserves  accurately,  or  very  nearly,  the 
same  thickness  through  its  whole  extent,  with  very  few  e?^ 
cepuons. 

i.  The  upper  and  lower  surface  of  each  stratum  {presenile 
an  exact  parallelism,  so  long  as  they  are  covered  by  another 
stratum ;  but  when  any  stratum  becomes  the  superficial  one,  - 
k^  upper  surface  is  scollopud)  or  sloped  away  irregularly, 
while  the  plane  forming  i'ts  base  continues  -steady  and  rec- 
tilme^  ;  but  the  parallelism  of  ks  planes  is  resumed  as  soo^ 
as  another  stratum  is  placed  over  k. 

3«  The  superficial  lines  bounding  the  summit  of  our  fa- 
cades, and  our  surface  itself,  are  unconnected  with,  and 
unaffected  by,  the  arrangement  of  the  strata  below  them. 

4.  Nature,  in  the  formation  of  her  arrangements,  has 
fiever  acted  upon  an  extensive  scale  in  our  basaltic  area^  (at 
least  on  hs^  northern  side,  where  our  contiiuiou^  precipices 
enable  us  to  deti'rm'^ne  the  point  with  |>reciston,)  but  changes 
her  materials,  or  her  arrangement,  or  both,  every  two  or 
t;bpee  miles,  and  often  at  much  smaller  intervals. 

5.  Wherever  there  is  a  change  of  material,  as  from  one 
stratum  to  another  in  a  vertical  line ;  or  where  the  change  is 
in  a  horizontal  direction  by  the  introduction  of  a  new. sy- 
stem ;  or  where  a  whyn  dyke  cuts  through  an  accumulation 
of  strata;  in  all  these  cases  the  change  is  always  per  saltum 
and  never  pet  gradus,  the  lines  of  demarcation  always,  di- 
stinct, and  well  defined;  yet  the  different  materials  pass 
into  each  other  without  interrupting  the  solidity  and  con- 
tinuity of  the  whole  mass.  * 

6.  The  facades  on  oilr  coast  are  formed  as  it  were  bj'  ver- 
Vol.  33/No.  130.  Feb.  1809.  H  tical 
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tied!  plartes,  cutting  down,  occasionally,  the  accamulations 
^of  oiM"  fitratn ;  the  upper  part  of  tjiese  facades  is  generally 
perpendicular,  the  lower  st^p''  And  precipitous. 
I     7.  Tte  bases  of  6ur  precipices  commonly  extend  a  con- 
i^klerable  way  into  the  st;a ;  between  the  water  and  the  foot 
Qf  the  precipice,, (and  especially  near  the  latter^)  there  is  fre- 
jque.ntjy  exhibited  the  wildest  and  most  irregular  scene  of 
ponfusion,  by  careless  observers  supposed  to  be  formed  by 
the  ruins  of  the  precipice  above,  which  have  fallen  down : 
such,  no  doubt,  was  Mr.  Whitehurst's  idea,  when  he  de- 
,3crihes  one  of  these  scenes  as  *'  an  awful  wreck  of  the  terra- 
queous globe,** 

But  a  more  attentive  observer  will  soon  discover  that  ' 

Jhese  capricious  it-regularities,  whether  in  the  form  of  rude 

cones,  as  at  Beanyn  Daava^  and  the  west  side  of  Pleskin  ; 

,or  towers,  as  at  the  dyke  oiJPort  Cooan'^wd  Castro  Letnt,  at 

the  foot  of  MagiUigan  fa^acje^  even  spires,  and  obelisks,  as 

to  the  westward  of  jKe/iicrGTi,  and  at  the  Bull  ofRatldin; 

yet  all  of  these  once  formed  part  of  the  original  mass  of 

coast,  stratified  like  it,  and  their  strata  still  correspond  in 

jAateriaJ  and  ioclination  with  those  in  the  contiguous  pre- 

:<jipice. 

8.  These  vertical  sections. oc  abruptions  of  our  strata  are 
by  no  meatis  confined  to  the  steeps  that  line  our  coast ;  the 
remaining  boundary  of  our  basaltic  area  has  several  of  them 
equally  grand;  and  similar  abfuptionsj  or  sections,  (though 
not.  so  deep,)  are  scattered  over  a  great  part  of  our  area,  and 
especially  on  the  ridges  of  our  hills  and  mountains  which  are 
cut  down  in  many  places  like  a  stair,  by  the  sudden  abrup- 

•.  tion  of  the  basaltic  stratum. 

9.  Wherever  the  strjata  are  thus  suddenly  cut  oflT,  whether 
it  be  a  mass  of  accumulated  strata  as  in  the  facades  oa  our 
coast,  or  solitary  strata  in  the  interior;  the  materials  on  one 
side  of  the  abruption  are  completely  carried  away,  without 
a  fragment  being  left  behind,  while  on  its  other  side  the  un- 
touched stratum  remains  entire  and  undisturbed. 

1  shall  not  proceed  to  apply  these  facts  to  support,  or  in- 
validate, any  of  the  numerous  theories  which  have^given 
rise  to  so  much  controversy,  in  which  I  myself  (as-  you 

know) 
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kilow)  have  boirue  some  part ;  I  shall  look  to  nature  aloije^ 
withtiut  much  reference  to.  opinions,  ,and  shall  endeavour  to 
trace^.by  the  marks  she  has  left  behind  her,  some  of  Ih^ 
grand  operations  she.  otitic  executed  on  the  surface  of  our 
giobe.  .    '  ,     , 

Varro  divided  the  time  elapsed  since  the  beginning  of  the 
world  into  three  portions,  which  he  distinguished  by  the 
n^rnesj  prolep'tieuviy  fdluloSiim^  and  historicurju 

The  first  comprehended  the  period  of  absolute  darkness ; 
in  the  second  some  faint  lights  were  thrown  upon  the^bis- 
tdry  of  its  events,  by. fable  and  tradition;  in  the  third,  the 
historian  had  the  common  aids  from  which  history  is  usually 
compiled. 

The  natural  history  of  the  world  seeitis  to  admit  of  a  cor- 
responding division.  In  the  first  I  include  the  fqrmation  of 
bur  strata,  their  induration,  their  derangement  from  the 
horizontal  position  in  which  they  seem  originally  to  have 
been  placed,  and  the  operation  of  cutting  them  down  by  so 
many  whyn  dykes, 

In  the  second  division,  corresponding  to  Varro's  Jalulo* 
sum'j  I  comprehend  the  operations  performed  upon  our  , 
^lobe,  posterior*  to  its  finalconsoVidation,  and  antecedent  to 
all  history  or  tradition  ;  operations  therefore  that  can  be 
established  by  the  visible  effects  alone  which  still  exist, 
written  in  strons:  characters. 

The  third  division  contains  the  period  since  we  acquired 
some  knowledge  of  natural  history,  became  acquainted  with 
causes  and  cfTeets,  and  able  to  trace  the  connection  between 
them. 

With  the  operati6nis  performed  in  the  first  division  (cor- 
responding with  Varro 's  prolepticttm)  modern  theorists  as* 
sume  that  they  are  Well  acquainted,  able  to  account  for  every 
appearance,  and  to  d6l  il  the  wholdipi^ocess  of  briginal  for- 
mation; I  however  shall  decline  noticing  these  early  pro- 
cesses of  T>a\ure,,and  limit  myself  to  the  second  division  of 
natural  Jii.stQjy,  hoping  from  the  prominent  features  nf  my 
country  that  remain* 5til}  undefaced,  and  from  its  curious 
facts,  to  trace  and  demonstrate  the  great,  effects  that  have 
been  produced  upon  our*  surface  j  a?id  though!  do  not  pr^- 

H  ?  sume 
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f tunc  to  advance  fiirther,  fperhapi  may  assist  in  clearing 
the  way  for  future  nattiraUsto^  and,  by  establishing  eii«cts, 
encourage  thetn  to  proceed  to  causes,  and  help  them  to  dia* 
tt^ef  the  powtrs  and  agents  by  which  these  grand  opera- 
tions have  been  executed. 

[To  be  continued.] 


XrX.  Result  of  some  Experiments  on  the  Distillation  of 
various  Vegetahle  and  Animal  Substances  in  the  dry  Way, 
By  David  Mu&bet,  Esq. 

[Continued  from  p.  10.] 

Experiment  XXIII« 

J^ rrTER  Almonds y  240grains.— In  distiHalion  they  discharged 
a  great- quantity  of  smoky  flame.  The  almonds  were  found 
without  adhesion  to  each  other,  and  contained  upon  their 
surface  a  great  variety  of  prismatic  cotours.  The  coal  was 
found  to  weigh  32  grains :  208  grains  having  been  lost  by 
tile  distillation. 

Component  parts  j  Volatile  matter     80'66 
Oxide  of  carbon  19*34 


100  parts. 

Experiment  XXIV.  ' 

Black  Pepper^  not  ground,  240  graitts. — In  distilling,  ^ 
considerable  portion  of  flame  was  disei^aged.  The  coal  ob^ 
tained  was  partially  prismatic.  Every  spherule  of  pepper 
|)reserved  its  originail  form.  A  few  masses  slightly  adhered 
-together  without  any  appearJance  or  realrty  of  w'eldingw-^ 
Weight  of  the  coal  63  grains.  Loss  by  distillation  1€7  grs. 
Cpniponent  parts  :  Volatik^jpatter  77*91 
"Oxide  of  carbon     22*09 

100     parts. 

Experiment  KXV. 
IVhite  Pepper^  240  grains. — ^This  substance  flamciK  good 
deal  in  distilling,  of  a  pure  white  colour,  edged  with  pale 

blue. 
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ijdufi.  The  product  in  coal  was  clear^  and  shining^  eack 
corn  entire,  and  partially  connected  in  groups,  wbich,  bow- 
ever,  separated  upon  being  exposed  ,to  air*  Weight  W 
grains;  having  lost  by  distillation  190  grains. 

Component  parts :  Volatile  matter     7g'\6 
Oxide  of  carboj5>  20*84 

100    parts. 

Experiment  XXVI. 
Fine  Black  Tea^  940  gratnsr^Thc  result  of  this  di^till^tioiir 
was  a  slightly  prismatic  coal,  to  appearance  very  little  aK 
tered  in  shape,  bulk,  or  colour.     It  weighed  74  graina. 
Loss  in  distillation  106  grains. 

CompoDcnr  parts:  Volatile  matter    69*16 
1  '    Oxide  of  carbon  30*84 


""  100   parts. 

Experiment  XXVIJ. 

Gunpowder  Tea,  120  grains. — This  subslMi^e  aflb/ded  a 
small  portion  of  flame  during  the  operation  of  distilling. 
The  result  was  a  firm  compact  coal,  thoroughly  welded  t^ 
gethcr  by  means  of  a  silvery-gray  species  of  ooal,  p<rrhap8>of 
resinous  e3(traction.  The  whole  sur£u:e  of  the  mass,  wbii;}b 
tesembled  in  shape  the  interior  of  the  retprt,  was  covered 
with  finie  prismatic  shidea.  The  grains  of  tea  had  n^t, 
though  weWcd>  lost  any  pert  of  their  shape.  The  coal  tbu»  ' 
obtained  weighed  sg  graina.  Loss  by  di^tiltation  Bl  grains. 
Component,  parts :  Volatile  matter  67 'iS 
Oiitde  of  carbon     32*5 

JOO    parts. 

Experiment  XXWUl.  ^ 

Coffee Befxns,  940  grains .-^Tbe  distillation  of  thisswbstance 
dileiBgaged  a  considerable^  p<>rti9n  of  flame.  Tb^  heaps  wer^ 
fotmd  te  the  sta^e  of  a  beautiful  pri^maWC  coal  of  the  nm^t 
livirfy  and  Hegant  shades.  Tb«  whale  were  destitute  of  ad- 
hesion, and  seemed  t^  possess  ncithiitg  of  ibe  we)ding  piK>« 
J  H  3  perty.  ^ 
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ey  now  weighed  45  grains^  having  lost  19*  grains 
tion. 

Component  parts  :  Volatile  matter     81*23 
Oxide  of  carbon    18*75 


100   parts. 


Experiment  XXIX. 

"Hheese,  270  grains. — After  a  distillation,  which  wa| 
with  the  discharge  of  a  watery-coloured  §moky 
[)ugh  sooty  coal  was  fout^dj^  without  any  symptoms' 
g.  It  was  salt  (o  the  taste,  and  in  distilling  emit- 
;  fumes  of  muriatic  acid  gas.  The  coal  weighed 
,  222  having  been  lost  by  distillation, 
femponent  pans :  Volatile  matter  82*22 
Oxide  of  carbon     1778 


190    parts. 

J^xpervment  XXX., 

Cheese  (Dunlop),  SOO  grains.— 'Riis  cheese  flame4 
during  the  distillation.  The  colour  of  the  flame 
^d  pear  to  that  of  thick  oil,  and  deposited  a  con- 
portion  of  soot.  The  resulting  coal  was  m,uch 
,  possessed  pothing  of  the  welding, property,  a,nd 
33  grams,  having  lost  .by  distillation  273  grains.^ 
\x  of  this  coal  \vai8  grayish  black,  and  saltish  to  the 
;  was  not,  however,  nearly  so  pungent  as  that  ob- 
>m  the  Dutch  cheese  in  the  former  experiment, 
ompohent  parts :  Volatile  ma|tei?  «.  gi'66 
Oxide  of  carbon       8*34 

100    partS4 

Experiment  XXXI.' 

re  Cheesey  800  grains^— The  discharge  of  flame  in 
ation  of  this  cheese  vvas  still  more  violent  than  in^ 
ormer.  The  coalwas  reduced  to  a  mere,  skeleton. 
ir  brow^iish  black,'  with  a  small  perception  of  salf. 
d  13  grains,    JLoss  283  grajnsr.  .     ,      4 

Component 
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Compopent  parts :  Volatile  matter       95 
Qj^i^ile  <^f  carbon     15 

100  parts. 

It  would  appear  by  the  Experiments  from  Exper,  XIII. , 

inclusive^  with  the  exception  of  the  gunpowder  tea,  that  U^ 

coals  obtained  from   these  various  jsubsi^nceg  dp  not. con-. 

...  *  I 

tain  the  welding  or  caking  principle;  and  so  far  they  re- . 

semble  the  residual  coaU, 'of  oxides,  obtained  from  the  di- 
stillation of  all  the  woods. 

The  following  experiments  are  selected  from  ^  variety 
inade  with  animal  substaWes^ 

Experiment  XXXII. 
JS^^,  entirely  fre^d  from  fat,  1121  grains. — ^Thjs  in  distil- 
Ution  gave  out  a  light  blue  penetrating  smoke,  yvhich  to-, 
wards  the  middle  of  the  operation  became  particularly  of- 
fensive. 'Towards  the  close  a  blue  lambent  flame  appeared, 
which  continued  to  twitter  for  some  time ;  after  this,  all  of- 
fensive smell  ceased,  and  a  skeleton  coal  of  a  pure  black 
colour  was  obtained  perfectly  insipid,  which  weighed  3^ 
grains ;  1087  grains  having  been  lost  by  distillation. 

Component  parts :  Volatile  matter      97 

Oxide  of  carbon      3    '   ' 

100   parts. 

Experiment  XXXIII. 

Fati  cut  from  the  same  beef,  425  grains. — ^This  was  slowly 

distilled,  and  with  a  moderate  heftt,.5Q  as  to  restrain  the 

flapf)e.    After  ignition  th^re  was  found  in,  the  bpiicjtp  of  the 

retprt  a  long.flakp  of  carbonaceous  njattqr  tl^at  ykreighed  threg^ 

gri^ins.    Loss  by  distillation  42d  grains.     ,,  ^ 

Copnpot^nt  parts :  Volatile  matter,     99*^9  < 

Qxidc  of  carb.ai>  00*  7  J 


100  *parts, 
\it\  E^f^ferimeni 

Digitized  by  VjOOQ  IC 


iM  Some  Exp^mertts  on  thi  DUiillaliaiii 

•  Experiment  XXXIV. 

Mutton,  cut  from  the  thick  part  of  a  hind- quarter  and 
carefirily  freed  from  fat^  775  grains, — ^Tbis  substance  exhaled 
the  same  disagreeable  odoun  as  the  beef^  but  was  succeeded 
by  a  flame  that  burht  longer  and  with  more  violence.  The 
ctml  obtained  was  light  and  honeycombed^  of  a  dark  gray 
toloufj  and  weighed  23  grains.    Loss  by  distillatiofi  '(5^ 

grain*. 

Componem  parti :  Volatile  matter      95*74 
Oxide  of  ps^rbon      4*28 


100   parts. 


Experiment  XXXV. 
FfUy  cut  from  the  same  quarter^  225  grains. — A  thin  flat 
eake  of  silvery  gray  coal  was  obtained^  which  weighed  2'2<5i 
girains.— Lost  in  distillation  223*75  grains. 

Component  parts :  Volatile  matter    09 
,  Oxide  of  carbon     I 

100    parts. 

Experiment  XXXVI. 
Veal,  carefully  separated  from  fat,  1245  grains* — The  rcr 
suit  of  the  distillation  of  veal  gave  a  fine  silvery  gray  co- 
loured coal,    light,    and  extremely  spongy,   weighing  44 
gnuns.— Loss  by  distillation  1201  grains. 

Component  parts :  Volatile  matter     96-47 
Oxide  of  carbon      3*53 


100    parts. 

E^etiment  XXXVlT. 
Lean  dfPbfl,  8^0  parts.— This  flitned  a  gr^it  deal,  Hftd 
yielded  a  coal  6f  consid^rabfe  btilk,   but  very  light  atid 
tpongy.    The  colour  was  silvfer  gray.     It  weighed  49  ^fts> 
having  l^st  hy  distillation  7^1- 

Cotaipotient  parts  r  Volatile  matter    94*03 
^  Oxide  of  carbon     5*97 

100    parts. 

Experiment 
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Experiment  XXXVIII. 
AToad,  weighing  554  grains.-^This  was  introduced  into  a 
retojt,  and  distilled  with  nearly  the  same  attendant  circuiD* 
stances  as  in  the  experiments  immediately  before.  At  the 
jcommencement  of  the  operation  a  violent  hissing  was  per- 
ceptible, accompanied  with  slight  explosions.  The  result 
was,  the  skeleton  nearly  in  the*  position  in  which  it  was  ori- 
ginally placed.  The  flesh  and  skin  had  disappeared,  and  left 
^  very  perfect  coal  adhering  to  the  bones,  all  of  which  were 
converted  into  a  beautiful  white  colour.— »The  carbonaceous 
niatter  weighed  24  grains ;  the  bones,  some  of  which  sooa 
fell  into  powder,  7  grains  :-!-total  31  grains.  I/)ss  i|>  the 
(distillation  323  grains. 

Toad:  Volatile  matter      04-40 
Lime  -  1'26 

Oj^i^e  of  parbon      4-34 


100    par^s. 

■I  ■ "  ■" 

Experiment  XXXIX. 
An  Eely  wdgWng  704  grains,  atid  newly  killed,  was  boil* 
td  up  and  put  into  the  retort,  and  exposed  till  all  smell  of 
animab  had  ceased.  A  mass  of'  cOal  was  found  attached  to 
the  slender  bones  of  the  animal,  and  in  the  saihe  position  ii 
originally  occppied.  It  was  not  ^easily  possible  to  separate 
the  bone.  The  whole  weighed  28  grains,  having  lost  in 
distillation  djd  grains. 

Componcat  parts  of  wl :  Volatile  matter      g6 

Oxide  of  carbon      4 

loo  partSi 

Experiment  XL. 
fFhiie  Snails,  340  grains.-— These  in  distillation  formecl 
a  pretty  firm  mass  of  caked  coal  of  a  dull  black  colour.  The 
$ame  penetrating  smell  of  animal  matter  was  perceived  in 
this  experiment  as  in  the  former.  The  coal  wj^igh^d  21 
gtamBi  ai9{raiii9  hiring  beeii  lost  by  distillation, 

Component 
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1 2d    ExperlrrCents  971  the  Distillation  of  Animal  Substances. 

Component  parts  of  white  snails :  .Volatile  matter    93*82 

Oxide  61*  carbon    6*18 


100  p/irts, 


Experiment  XLI. 
Black  Snails^  637  grains. — A  shrivelled  coi^l  was  found  tp 
^t  the  result  of  the  distillation  of  these  animals,  mixed  witl^ 
nearly  one-third  pr^rt  of  caustic  lime  of  a  gray  eartl^y  colour : 
the  whole  weighed  50  grains ;  the  loss  by  distillation  having 
bcen'587. 

(i^oippoufnt  parts  of  black  snails:  Volatile  matter  9215 

Qxide  of  carbon    7*85 

100  parts, 

Expgriment  XIAL 
Earth  Worms^  that  had  been  kept  for  same  weeks  ta 
pleanse  themselves,  1000  grains. — A  considerable  quantity 
of  gas  was  evolved  during  the  distillation,  and  the  usua,l 
^mell  of  the  combustion  of  animal  matter.  A  firm  bulky 
inas^  of  coal  weighing  130  grainy  waji»  obtainec\,  mixed  with 
concretions  of  earthy  matter.  Loss  by  distillatipn  870  grains, 

Component  parts  :  Volatile  matter  87 

Oxide  of  carbon       1 
^  mixed  with  earthsj 

100  parts,, 

It  is  rendered  highly  probable  from  these  experiments^ 
that  every  animal  substance  contains  a  portion  of  oxide,  of 
carbon  5  and  many  of  those  that  exhibit  but  a  small  residuum 
in  the  slate  of  coal,  part  with  a  considerable  quantity  in 
the  state  of  gas  and  flame,  dissolved  in  hydrogen,  but 
which,  is  lost  from  a  recompounding  affinity  not  being  pre- 
sent at  the  period  of  disengagement.  From  this  circiim- 
itance  most  probably  may  arise,  in  part,  a  well  egtablished 
fact,  that  the  same  quantity  of  any  of  the  substances  before 
operated  upon,  will  communicate  a  greater  share  of  carbo- 
naceous matter  when  in  a  raw  state,  tban  the  same  suhr 

stance 
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stance  careftilly  converted  into  charcoal,  and  afterwards  apr 
plied  to  the  same  purpose.     Th6  substimces  being  so  varied 
and  numerous  that  contain  (he  oxide  of  carbpin,  it  could  nqt 
possibly  fpllow  that  the  extent  of  their  carbonaceous  effect^ 
would  be  in  the  proportion  of  their  lpa§ses  undeip  similar 
pircumstances,  nor  that  the  charcoal  or  oxide  that  each  of 
them  afforded  by  distillation  would  bear   the  same  relation 
16  each  other  in  point  of  purity,  even  where  the  acknow- 
ledged quantity  of  alloy  in  the  state  of  earths,  salts,  &c,, 
were  the  samel     We  therefore  find,  that  even  in  the  state  ,ot 
the  raw  substance  equal  weights  or  quantities  of  matter, 
calculating  always  upon  the  residuum  alloys  of  different 
substances,  produce  results  materially  different,  which  can. 
only  be  attributable  to  the  different  existing  stal€  of  the 
oxide,  or  to  the  decomposition  of  the  bydro-carbonatc  which 
most  of  thpm  contain.  The  difference  of  the  results  become^ 
much  greater  when  the  ojcide  of  carbon  is  used  in  the  state 
of  charcoal  or  coke,  'and  the  variety  of  the  results  here  also 
obtained,  where  no  hydro-carbonate  conies  irvto  action,  can 
only  be  placed  to  the  state  of  oxidation  of  the. carbon. 

In  a  future  communication  1  shall  illustrate,  hy  some  ex- 
periments, what  I  have  just  stated. 


XX.  Hydi;aul\c  Investigations ^  subservient  to  an  intendM 
Q'oonian  Lecture  on  the  Motion  of  the  Blood.  By^  Thos. 
Young,  M.D.  For.  Sec.  R.S.*  .      , 

i.Oftlw  Friciion  and  Discharge  qf  Fluids  running  in  Pipes, 
and  of  the  Velocity  of  Rivers. 

JlIayino  kte)y  fixed  on  the  discus^ioi^  of  the  nature  of  in- 
flammation, for  the  ifubject  of  an  academical  exercise,'! 
found  it  necessary  to  examine  attentively  the  mechanical 
principles  of  the  circulation  of  the  blood,  and  to  investigate 
minutely  and  cpmprehensively  tlie  motion  of  fluids  in  pipes^ 
as  affected  by  friction,  the  resistance  pcca^ioned  by  flexure, 
jhe  laws  of  the  propagation  gf  aa  impulse  through  the  fluid 

*  fr^v^  nuloiophical  Tranuctions  for  ISOd. 

/  ccnUained 
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contained  in  an  ela^stic  tube,  the  magnitude  of  a  piiUajioa 
in  different  parts  of  a  conical  vessel,  and  the  effect  of  a  con- 
traction advancing  progressively  through  the  length  of  a 
given  canal.  The  phyfeiological  application  of  the  results  of 
these  inquiries  I  shall  have  the  honour  of  laying  before  the 
Eoyal  Society  at  a  future  time ;  but  1  have  thought  it  ad- 
visable to  communicate,  in  a.  separate  paper,  such  conclu- 
sions, as.  may  be  interesting  to  some  persons,  who  do  not 
concern  themselves  with  disquisitions  of  a  physiological  na- 
ture; and  I  imagine  it  may  be  as  agreeaWe  to  the  Society 
that  they  should  be  submitted  at  present  to  their  considera- 
tion, as  that  they  should  be  withheld  until  the  time  ap- 
pointed for  the  delivery  of  the  Croonian  Lecture. 

It  has  been  observed  by  the  late  Professor  Robison,  that 
the  comparison  of  the  Chevalier  Dubuat's  calculations  with 
his  ei^periments  is  in  all  respects  extremely  satisfactory;  that 
it  exhibits  a  beautiful  specimen  of  the  means  of  expressing 
the  general  reiiult  of  an  extentiive  series  of  observations  in  an 
analytical  formula,  atuJ  that  it  does  honour  to  the  penetra- 
tion, skill,  and  address  of  Mr.  Dubuat,  and  of  Mr.  de  St. 
Honore,  who  assisted  him  in  the  construction  of  his  ex- 
pressions. I  am  by  no  means  disposed  to  dissent  from  thia 
encomium;  and  I  agree  with  Professor  Robison,  ^nd  with 
all  other  late  authors  on  hydraulicsy  in  applauding  the  un^* 
usually  accurate  coincidence  between  these  theorems  and  the 
experiments  from  which  they  were  deduced.  But  I  have 
already  taken  the  liberty  of  remarking,  in/my  lecture  on  the 
history  of  hydraulics,  that  the  form  of  these  expressions  is 
by  no  means  so  convenient  for  practice  as  it  might  havo 
been  rendered ;  and  they  are  also  liable  to 'still  greater  ob- 
jections in  particular  case^,  since,  when  the  pipe  is  citFjer 
extremely  narrow,  or  extremely  long,  they  become  com- 
pletely erroneous:  for  notwithstanding  Mr.  Dubuat  seems 
to  be  of  opinion,  that  a  canal  may  have  a  finite  inclination, 
and  yet  the  water  contained  in  it  may  remain  perfectly  at 
rest,  and  that  no  force  can  be  sufficient  to  make  water  flow 
in  any  finite  quantity  through  a  tube  less  than  one  twenty- 
fifth  of  an  inch  in  diameter ;  it  can  scarcely  reqtiire  an  ar- 
gunjent  to^how,  that  he  is  mistaken  izibotlvt^t^se  respectsr. 
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ft  was  therefore  necessary  for  my  purpose  to  substitote,  for 
the  formulflB  of  Mr.  Dubuat,  others  of  a  totally  different 
nature;  and  I  could  follow  Dubuat  in  nothing  but  in  his 
general  mode  of  considering  a  part  of  the  pressure,  or  of  the 
height  of  a  given  reservoir,  as  employed  iu  overcoijning  the , 
friction  of  the  pipe  through  which  the  water  flows  out  of  it; 
a  principle,  which,  if  not  of  his  original  invention,  wa5 
certainly  first  reduced  by  him  into  a  practical  form.  By 
comparing  tl^e  experiments,  which  he  has  collected,  with 
some  of  Gerstner*s,  and  some  of  my  own,  I  have  ultimately 
discovered  a  formula,  which  appears  to  agree  fully  as  well 
as  Dubuat 's  with  the  experiments  from  which  his  rules  were 
deduced,  which  accords  better  with  Gerstner's  experiments, 
which  extends  to  all  the  extreme  cases  with  equal  accuracy, 
which  seems  to  represent  more  simply  the  actual  operation 
of  the  forces  concerned,  and  which  is  direct  in  its  applica- 
tion to  practice,  without  the  necessity  of  any  successive  ap- 
pro^imatimis. 

I  began  by  examining  the  velocities  of  the  water  discharged 
through  pipes  of  a  given  diameter  with  different  degrees  of 
pressure,;  and  I  found,  thai  the  friction  could  not  be  repre- 
sented by  any  single  power  of  the  velocity,  ahhough  it  fre- 
quently approached  to  ihe  proportion  of  that  power  of 
which  the  exponent  is  1*8  ;  but  that  it  appeared  to  consist 
of  two  parts,  the  one  varying  simply  as  the  velocity,  the 
other  as  m  square.  The  proporii6n  of  these  parts  to  each 
other  must  however  be  considere4  as  different  in  pipes  of 
•difierent  diameters,  the  first  part  being  less  perceptible  in 
very  large  pipes,  or  in  rivers,  but  becoming  greater  than  the 
second  in  very  minute  tubes;  while  the  second  also  becomcB 
greater  for  each  given  portion  of  the  internal  surface  of  the 
pipe,  as  the  diameter  is  diminished. 

If  we  express,  in  the  first  place,  all  the  measures  in 
French  inches,  calling  the  height  employed  in  overcoming 
the  friction/,  the  velocity  in  a  second  v,  the  diameter  of  the 

pipe  £?,  and  its  length  /,  we  may  make  /=  a'-rv^  +  «  c  vin; 

for  it  is  obvious,  that  the  friction  must  be  directly  as  the 
length  of  the  pipe ;  and  since  the  pressure  is  proportionid 

'    to 
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to  the  area  of  the  section,  and  the  surface  pfoduCJng  tW 
friction  to  its  ciraumference  or  dhtmeter,  the  relative  mag* 
nitude  of  the  friction  tnuSt  alsb  be  inverselv  as  the  diameter,  • 
or  nearly  s6>  as  Dubuat  has  justly  observed;  We  shall  thea 

find  that  a  must  be  -Ooooooi  A30  -j-^f  ^  ]^^  -  ^,?^- V 

imd  c  ^  -0000001  (^900dd        J^  n03ti+l^  +  ^\). 
^  \dd4^  lOOO^V'A  ^  d^dd// 

Hence  it  is  easy  to  calculate  the  velocity  fot  any  given  pipe 
or  river^  and  with  any  given  head  of  waters  For  the  height 
required  for  producing  the  velocity,  independently  of  fric- 
tion, is,  according  to  Dubuat> — ,  or  rather^  as  it  appears 
from  almost  all  the  experiments  which  1  have  compared^ 

—  :  and  the  whole  heit>;ht  k  is  therefore  equal  to  f  +  — .> 
550  °  i  J  ^^5Q 

or  h  taz  /---j \i;'4-  -^  v ;  and  makinor  l±^     -      . 

and  e  c=       ,  2>*  4-  ^ev  =  Ik,  wherice  r  ==  V  (l^h  +  e*)— e; 
d 

In  order  to  adapt  this  formula  to  the  case  of  rivers,  we 

must   make  t  infinite  j   then  b  becomes    .and.Wi  =-  .   . 

ai  a    i 

ds  ... 

s= — ,5  beiiiq:  the  sine  of  the  Inclination,  and  d  four  time's 

a  . 

the  hvdraulic  mean  depth;  and  since  e  is  here  ==— ,  t»  =i 

a 

^.J^ — IlfLZLf^  and  in  most   rivers,    v  becomes   nearly 

V  (20000  c/5). 

In  order  to  show  the  agrcemeht  of  these  formul*  with 
the  result  of  observation,  I  have  extracted,  as  indiscrimi- 
nately and  impartially  as  possible,-  forty  of  the  experiments 
made  and  collected  by  Dubuat ;  I  have  added  to  these  some 
of  Gerstner*s,  vv(ith  a  few  of  ipy  own  5  and  I  have  corn  pared 
the  restilts  of  these  experiments  with  Dubuat's  calculations, 
and  with  my  own  formulae,  in  separate  columns.  There  are 
six  of  Dubuat's  experinients,  which  he  has  rejected  as  irre- 
gular, apparently  without  any  very  sufficient  reason,  since 
lie  has  accidentally  mentioned,  that  some  of  them  were  made 
with  great  care:  I  have  therefore  calculated  the  velocities  for 
the^fe  experiments  in  both  ways,  and  compared  the  results 
in  a  separate  table,  Tahjilar 
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TalulaY  Comparison  of  Hydraulic  Experiments. . 


Obscuvtfr. 

1 

s 
J572.'> 

Supcrf. 
1506 

t'. 

Dub. 

ratio. 
077P 

V. 

11-10 

Log. 
ratio 

a 

c 

•17  X 

952 

(20oao<f>) 

Dlbiat. 

12-5P  ? 

low 

-0537;  {24 

111 

28-3 
9.3 

7.3 

*258-5 

6413 

31-77 

26-63  ? 

^8-70 

•0'.3-. 

•28  02 

0221! 424 

952 

iI8'>7 

9-61 

7-01  ? 

8-3fe 

077.^ 

8-14 

•06J9 

419 

91 1 

" 

75'6 
17-6 
16. 
11-7 

«^76-18 

1'tl 

5-07  : 

6-55 

111: 

6-27 

•{)\ii:; 

4  13 

887 

928> 

5-70 

5-8tf 

0120 

5-97 

•(h^9l 

376 

465 

6-1 

■ 

43.: 

Uli 

1^-52 

3l-6i 

0124 

;o-,67 

0255 

374 

461 

27-6 

1!-17 

13^5V! 

018^: 

14-/)5 

0037 

360 

416 

l2-2 

9-9 

5•^ 

427 

22-37 
975 1 

24-37 

037^ 
0051 

24-41 

'7  -3 ' 

•0379 
•00''7 

355 
3^2 

414 

"1 

21-7 
23-5 

Obsei 

rvers. 

f/. 

/.  • 

h.          V. 

1               '- 

y. 

1.0?. 

c 

lO. 

ratio. 

•Px 

-Kx 

Coir 

LET. 

18 

43^203 

145-08 '39-16 

4               ^8 

38-49 

•0075 

376 

/t  .'if) 

5 

>il240 

25-(J0 

5-32 

■24 

5-  0 

1)06:) 

326 

492 

16-75 

4-13 

f)3 

4-21 

00S3 

B<W8l 

• 

5-58 

2-01 

[)0 

2-iM 

OOiJG 

:t. 

'2-01 

'2160 

21 

24-73 

2                I5  2V76 

•0006 

$87 

747 

12 

16-38 

1                75]  16-86 

•0125 
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2160 
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2S-08 
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•0116 
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0015 
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Observers**. 

d. 

/. 

h. 

V.    ^ 

Dub. 

rat. 

Y. 

rat. 

«• 

C.      ' 

GcnsrvED 

«t65-5«F. 

t 

63 

10-7 

24-2 

23  9 

006 

24-1 

002 

349 

2533 

7-7 

tio 

19-9 

023 

19*1 

042 

4-7 

15-8 

14-9 

026 

13*9 

•056^ 

17 

7-5 

,  8-2 

•039 

6-9 

036 

•7 

2-5 

50 

SOI 

3-4 

•1J*3 

•138 

33 

10  7 

27-1 

23-4 

•064 

225 

•081 

468 

3259 

7-7 

23-2 

19-.' 

•077 

18-5 

•098 

4-7 

15-4 

149 

•024 

13-5 

•058 

' 

1-7 

56 

8i 

160 

6-7 

•078 

•7 

2-3 

.4-6 

•SOI 

34 

•169 

•06T4 

33 

lO-7 

100 

8-9 

051 

lO-l 

•004 

975 

5700 

7-7 

7% 

•r-4 

•012 

«-2 

•057 

4-7 

45 

5P 

095 

5-6, 

•095 

1-7 

15 

3-1 

316 

i?-5 

•22i 

•7 

•5 

It 

444 

M 

•342 

(Mean  •129=L.1'346  098=L  1-254) 


T.at60*. 


^ 

8-50 

32-4 

14^40 

0 

QO 

13-36 

•032 

2956 

iff 

3-42 

300 

'SS 

•52 

•008 

13404 

1  17 

5^ 

•27 

•30 

•046 

I388t 
452100 


(Mean  029  =L.  1-068 


DimtJAT. 

2 

^55-25 

^6^35 

86:31 

•on 

79-7 

•035 

287 

1 

24 

i6  25 

122-59 

117^8 

•01b 

KO-8 

•007 

259 

±1 

106-45 

lOl-l 

•02'. 

1041 

•010 

18 

84-85 

82-i 

•013 

84-8' 

000 

9 

59-25 

57-5 

•01.' 

59-7 

•004 

4 

^7-08 

118-67 

IU5 

•02"; 

11 8^5 

•000 

747 
1063 


(Mean -017  =  L.l  041  •009  =  L.1-022 

Jt  appears  from  this  comparison,  that  in  the  forty  experi- 
ments extracted  from  the  collection,  which  served  as  a  basis 
for  Dubuat's  calculations,  the  mean  error  of  his  formula  is 
^  of  the  whole  velocity,,  and  that  of  mine  ^  only  j  but  if 
we  omit  the  four  experiments,  in  which  the  superficial  ve- 
locity only  of  a  river  was  observed,  and  in  which  I  have 
calculated  the  mean  velocity  by  Dubuat's  rules,  the  mean 
error  of  the  remainihg  36  is  •^,  according  to  my  mode  of 
calculation^  and  -^  according  to  Mr.  Dubuat's ;  so  that,  on 
the  whole,  the  accuracy  of  the  two  formulae  may  be  con-  . 
tidered  as  precisely  equal  with  respect  to  these  experiments* 
1^  the  six  experiments  which  Dubuat  has  wholly  rejected, 

the 
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the  mean  ^rror  of  his  formula  is  about  -^Vs  ^^  (hat  of  mine 
-^k  In  fifteen  qf  Gerstner's  experiments,  the  mean  error 
of  Dubuat's  rule  is  one  third,  that  of  mine  one  fourth  ;  and 
in  the  three  experiments  which  I  made  with  very  fine  tubes, 
the  error  of  my  own  rules  is  one  fifteenth  of  the  whole, 
while  in  such  cases  Dubuat's  formulae  completely  fail.  I 
have  determined  the  mean  error  by  adding  together  the  lo- 
garithmic ratios  of  all  the  results,  and  dividing  the  ^um  by 
the  number  of  experiments.  It  would  be  useless  to  seek  for 
a  much  greater  degree  of  accuracy,  unless  it  were  probable, 
that  the  errors  of  the  experiments  themselves  were  less  than 
those  of  the  calculations;  but  if  a  sufficient  number  of  ex- 
tremely accurate  and  frequently  repeated  experiments  could 
be  obtained,"  it  would  be  very  possible  to  adapt  my  formula 
still  more  correctly  to  their  results. 

In  order  to  fac'ilitale  the  computation,  I  have  made  a  table 
of  the  coefficients  a  and  c  for  the  different  values  of  d,  all 
the  measures  being  still  expressed  in  French  inches. 

Table  qf  Coefficients  for  French  Inqhes. 


d 

a 

C 

d 

a 

C 

d 

a 

c 

•1"  X 

'V    X 

•P  X 

•1'  X 

•r  X 

•r  X 

'qo 

430 

^00 

15 

370 

427 

•7 

249 

1278 

500 

427 

943 

10 

354 

414 

•6 

248 

1384 

400 

426 

946 

9 

350 

^21 

•5 

249 

1524 

300 

423 

950 

8 

345 

433 

•4 

257 

1717 

200 

421 

951 

7 

340 

440 

* 

268 

1895 

100 

416 

923 

6 

335 

462 

?3 

279 

2008 

90 

415 

911 

5 

325 

512 

i 

303 

2225 

80 

413 

896 

A 

319 

540 

•2 

349 

2539 

70 

410 

872 

3 

305 

617 

^ 

402 

2827 

60 

408 

840 

2-5 

296 

687 

•15 

440 

3026 

50 

406 

792 

2 

•288 

751 

1 

458 

3116 

40 

400 

719 

1-5 

275 

866 

+ 

518 

3405 

30 

393 

618 

1 

259 

1063 

i  . 

589 

3693 

25 

387 

560 

•9 

255 

1123 

•1 

646 

3985 

20 

880   492  ^     -81 

252 

1193 

For.  example,  in  the  last  experiment,  where  dis  1,  1 4, 
and  A  27  I,  we  have  a  =s  -0000259,  h  ^    ,     ,      ^^.^^  =• 

I  516, 
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63,  e  :szlcl:dz=.  *•««,  and  v  =  V  (JA  +  c*) 
kvhich  agrees  with  the  experiment  within  3-5-3- 
I  had  at  first  employed  for  a  the  formula 

+  ^ . .»  but  I  found  that  the  value,  thus 

ame  too  great  \\  hen  d  was  about  20,  and  too 
ther  cases.  Ci)ulon»l)'a  experiments  on  the 
,  made  by  means  of  the  torsion  of  wires, 
4  for  the  value  of  c,  which  agrees  as  nearly 
as  any  constant  number  could  be  expected 
lowever  reason  to  think,  from  some  expert- 
cated  to  me  by  Mr.  Robertson  Buchanan, 
'  a,  for  pipes  about  half  an  inch  in  diameter, 
small ;  my  mode  oT  calculation,  as  well  as 
g  too  great  a  velocity  in  such  cases, 
should  be  desirous  of  qiaking  use  of  Du- 
it  would  still  be  a  great  convenience  to  be» 
ing  i; according  to  this  method;  then,  lak-" 

— - ,  or  rather,  as  Langsdorf  makes  it,  I  = 
proceed  in  calculating  v  by  the  formula  v 

lination  of  b  will,  in  general,  be  far  more 

E  simple  Expression  b  =  — % — ,    and    the 

itioti  of  the  calculation,  with  approximate 
'  thus  be  avoided.  Sometimes,  indeed,  the 
d  by  this  repetition  will  constitute  a  diverg- 
converging  series,  and  in  such  cases  we 
f  a  conjectural  value  of  v,  intermediate  be- 
recetling  ones. 

ienfjy  examined  the  accuracy  of  my  for- 
w  reduce  it  into  English  inches,  and  shall 
le  of  the  coefficients,  for  assisting  the  cal- 

is  case,  a  becomes  '0000001  (413  +  -t 

80     \  •  /    goodd  I 

-^h  <^  =  -0000001  {£^Q  +  —^ 

(1065 
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(1085  +- 


18*21        10563x 


dd 


-> 


and  b  == 


-,  6  being 


olid +00171^ 

^^^        J        '        /;t    .     .V  yds  ^    cc^        c  ' 

-^s  andr  =  ^  (bh  +  e?«)  -  ^,  or  =  V(^+~)-  ~* 

as  before;  and  in  either  case  the  superficial  velocity  of  a  ri- 
ver may  be  found,  very  nearly,  by  adding  to  the  mean  ve- 
locity V  its  square  root^  ^nd  the  velocity  at  the  bottom  by 
subtracting  it.  ^ 

Table  of  Coefficients,  for  English  Inches. 


d 

a 

c 

d 

a 

c 

d 

a 

c 

'V  X 

'V  X 

•1"  X 

•r  X 

•r  X 

•J^  X 

00 

413 

900 

15 

354 

430  i 

•7 

243 

1322 

500 

410 

944 

10 

339 

413  1 

•6 

243 

1433 

400 

409 

948 

9 

3^6 

421  1 

•5 

245 

1578 

300 

406 

951 

8  • 

331 

433 

•4 

254 

1779 

200 

404 

9M 

7 

327 

449 

1 

T 

268 

?963 

iOO 

399 

918 

'6 

322 

471 

'3 

280 

2082 

90 

398 

903 

5 

312 

507 

i 

305 

2307 

80 

396 

885 

4 

308 

5  56 

•2 

354 

2631 

70 

393 

860 

3 

292 

635 

1 

409 

2'943 

60 

391 

825 

2-5 

284 

£94 

•15 

447 

3150 

50 

3S9 

772 

2 

277 

774 

1 

466 

3251 

40 

383- 

698 

1-5 

266 

894 

i 

528 

3558 

30 

377 

59f 

i 

251 

1099 

1 

599 

3866 

S5 

371* 

526 

•9 

248 

1161 

.•1 

657 

4183 

SO 

364 

482 

.  -8 

245 

1234 

II.  Of  the  Resistance  occasioned  by  Flexure  in  Pipes  or  Rivers. 

Mr.  Dubuat  has  made  some  experiments  on  the  effect  of 
the  flexure  of  a  pipe  in  retarding  the  motion  of  the  water 
flowing  jthrQugh  it ;  but  they  do  not  appear  to  be  by  any 
means  sufficient  to  authorise  the  conclusions  which  be  has 
drawn  from  them.  He  directs  the  squares  of  the  sines  of 
the  angles  of  flexure  to  be  collected  into  one  sum,  which, 
being  multiplied  by  a  certain  constant  coefficient,  and  by 
the  square  of  the  velocity,  is  to  show  the  height  required  for 
overcoming  the  resistance.  It  is,  however,  easy  to  see,  that 
such  a  rule  must  be  fundamentally  erroneous,  and  its  coin- 

I  2  cidence 
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cidence  with  some  experiments  merely  accidental,  wncc  the 
results  afforded  by  it  mUst  vary  according  to  the  method  of   ' 
stating  the  problem,  which  is  entirely  arbitrary.    Thus  it 
depended  only  on  Mr.  Dubuat  to  consider  a  pipe  bent  tq,  an 
angle  of  \44°  aS  consisting  of  a  single  flexure,  as  composed 
of  two  flexures  of  72?  each,  or  of  a  much  greater  number 
of  smaller  flexures ;  although  the  result  of  the  experiment  ' 
would  only  agree  with  the  arbitrary  division  into  two  parts, 
which  he  has  adopted.    This  difficulty  is  attached  to  every 
mode  of  computing  the  effect  either  from  the  squares  of  the 
sines  or  from  the  sines  themselves  ;  and  the  only  way  of 
avoiding  it  is  to  attend  merely  to  the  angle  of  flexure  as  ex- 
pressed in  degrees.    It  is  natural  to  suppose,  that  the  effect 
of  the  curvature  must  increase,  as  the  curvature  itself  in- 
crieases,  and  that  the  retardation  must  be  inversely  propor- 
tional to  the  radius  of  curvature,  or  very  nearly  so  5  imd 
thiis  supposition  is  sufficiently  confirmed  by  the  experiments 
which  Mr.  Dubuat  has  employed  in  support  of  a  theory  so 
different.     It  might  be  expected,  that  an  equal  curvature 
would  create  a  greater  resistance  in  a  larger  pipe  than  in  a 
smaller,  since  the  inequality  in  the  motions  of  the  different 
parts  of  the  fluid  is  greater ;  but  this  circumstance  does  not 
seem  to  have  influenced  the  results  of  the  experiments  made 
with  pipes  of  an  inch  and  of  two  inches  diameter :  there 
must  also  be  some  deviation  from  the  general  law  in  cases  of 
very  small  pipes  having  a  great  curvature,  but  this  deviatioa 
cannot  be  determined  without  further  experiments.     Of  the 
25  which  Dubuat  has  made,  he  has  rejected  ten  as  irregular^ 
because  they  do  not  agree  with   his  theory :  indeed  four  pf 
them,  which  were  made  with  a  much  shorter  pipe  than  the 
rest,  differ  so  manifestly  from  them,  that  they  cannot  be 
Reconciled :  but  five  others  agree  sufficiently,  as  well  as  all 
the  rest,  with  the  theory  which  I  have  here  proposed,  sup- 
posing the  resistance  to  be  as  the  angular  flexure,  and  toin- 
crease  besides  almost  in  the  same  proportion  as  the  radius  of 
curvature  diminishes,  but  more  nearly  as  that  power  of  the 
radius  of  which  the  index  is  ^.     Thu^  if  p  be  the  number  of 
degrees  subtended  at  the  centre  of  flexure,  and  j  the  radius 
©f  curvature  of  the  axis  of  the  pipe  in  Frenc-h  inches,  we 

shall 
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shall  have  r  =  oooooo     ^^^^^V^  ^^»  "*^^  accurately,  r  = 

'O0OOO45  pv*  g\ 

.    These  calculations  are  compared  with  the 

whole  of  Dubuat's  experiments  in  the  following  table* 
Talle  of  Experiments  on  the  Resistance  occasioned  by  Flexure^ 


p 

^ 

v^ 

r 

B. 

Y.  1 

Y.2 

288 

3-22 

15030 

4-75 

6-71 

6-98 

11330 

3-50 

5-06 

5-26 

7199 

2-33 

3-21 

3^34 

3510 

1-08 

1-56 

1-62 

516 

* 

7216 

2-49 

2-49 

2-42 

2^52 

144 

1-50 

1-66 

1-61 

1^67 

72 

•75 

•83 

•80 

•83 

196-5 

6-12 

1-50 

\'66 

Vie 

1-31 

147-4 

1-12 

1-24 

•87 

•98 

98-3 

-75 

•83 

•58 

'65 

49-1 

•37 

•41 

•29 

•33 

112-5 

'53 

6-00 

7-68 

6^36 

99 

5-90 

6-74 

5^60 

288 

3-22 

3415 

1-50 

1-55 

1-52 

1-58 

28« 

3-22 

3415 

1-50 

1-57 

1-52 

1-58 

144 

'75 

-78 

•76 

•79 

72 

•87 

•39 

•38 

•39 

196-5 

612 

•75 

•78 

'55 

•62 

112-5 

•53 

1-50 

3-63 

3-00 

720 

3-22 

5125 

5-90 

5-90 

5-72 

5-95 

288 

3458 

1-64 

1-59 

1^54 

1-60 

860 

•41 

•40 

•38 

•40 

821 

•39 

.-38 

-37 

•38 

288 

4'10. 

3448 

1-33 

1^21 

1-30 

7449 

2-90 

2-59 

2-78 

294-8 

9-97 

360  . 

4-1}" 

8-64 

8-08 

8^62 

112-5 

1-1  3 

-  In  the  last  three  experiments,  the  diameter  of  the  pipe 

was  two  inches.    The  radius  of  curvature  is  not  ascertained 

within  the  tenth  of  an  inch,  as  Dubuat  has  not  mentioned 

^he  thickness  of  the  pipes.     The  mean  error  of  his  formula 

ip  fifteen  experiments,  and  of  mine  in  twenty,  is 

whole. 

[To  be  continued.] 
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the  Schist  that  accompanies,  the  MenilUt 
.     By  Professor  IxAm padids  *• 

accompanies  the  menilit6  near  Paris  was 
ed  wnhpolierschiefer^  or  polishing  slate; 
ven  it  the  name  of  kUhschiefery  or  adhe- 
ant  of  its  property  of  adhering  strongly  to 
his  return  from  France  he  gave  me  some 
ie  of  chemical  analysis, 
e  following  as  its  external  characters  :    It 
to   the    tongue — colour,    pale    yellowish 
e — fracture  slaty  in  even  laminae— ropake— 
?e  of  lustre  by  scratching — is  very  tender 
5aves  spontaneously,  which  is  one  of  its 
s — specific  gravity  under  0*2. 
jangue  to  the  meiiilite,  with  which  it  js 
of  Menil-Montant  near  Paris.— The  fol- 
ilts  of  my  chemical  experiments  on  it. 
wo  hours  in  a  powerful  wind  furnace,  it 
)f  its  weight.     Its  colour  became  a  deep 
led  no  signs  of  fusion,  either  in  a  clay 
crucible  lined   with  charcoal :  yet  it  ha4 
I  less  friable.   That  which  had  been  roast- 
ible  was  rendered  very  attractable  by  the  ' 

he  blowpipe  on  charcoal  and  with  oxygen 

few  seconds  into  an  opake  glassy  bead,  of 

colour. 

he  flame  of  the  blowpipe  sinrtply,  it  was 

It  it :  but  with  borax  a  small  portion  wa$ 

oured  of  a  blackish  brown. 

ty  trials,  and  its  effervescence  with  mu^ 

le  to  suspect  that  it  contained  carbopip 

parts  of  the  mineral  distilled  in  a  retort 
t)onic  acid. 

iisand  parts  dissolved- in  ten  times  their 
:  acid  lost  270  parts. 

apa  Beytra^e  vur  Erwriterung  der  Chtrfiie,  1804. 

Digitized  by  VjOOQ  IC 


Anah/sis  of  adhesive  Slaie^  ISS/ 

It  contains  therefore  27  per  cent,  of  carbonic  acid# 
The  analysis  was  conducted  in  the  following  manner  : 

1.  One  part  of  the  mineral  in  fine  powder  was  put  into 
four  parts  of  concentrated  sulphuric  acid,  in  which  it  dis- 
solved with  evident  effervescence;  and  the  solution  was 
evaporated  to  dryness. 

2.  The  residuum  was  diffused  in  water,  and  a  gelatinous 
matter  separated,  which  was  «till  a  little  yellowish.  This 
was  silex. 

3.  The  liquor  was  filtered. 

4.  The  gelatinous  residuum  was  washed  with  boiling  water^ 
till  no  further  trace  of  Sulphuric  acid  was  discoverable. 

5.  This  water  and  the  filtered  liquor  were  evaporated  to- 
gether, till  there  remained  but  ten  drachms. 

^  6.  Some  sulphate  of  lime  separated,  which  was  decom- 
posed by  an  alkaline  carbonate;  and  after  it  had  been  healed 
and  roasted  0*08  of  pure  lime  were  obtained. 

7.  The  liquor  separate\l  from  the.  sulphate  of  Hme  being 
concentrated  by  heat,  yielded  crj^stals  of  sulphate  of  iron 
and  of  salphate  of  magnesia. 

8.  T  ])V\i  the  whole,  without  separating  the  crystals,  into  a 
platma  crucible,  and  exposed  the  saline  mass  to  a  strong 
heat  for  two  hours.  - 

g.  After  cooling,  the  mass  had  an  ochrcy  colour,  and  a 
bitter  taste.  On  it  I  affused  boiling  water,  filtered  and 
washed  the  residuum. 

10.  The  oxide  of  iron  remained  on  <he  filler.  After  hav- 
ing been  dried  and  toasted  it  weighed  009. 

11.  I  added  to  the  liquor  carbonate  of  ammonia,  when  a 
white  earth  was  precipitated,  which,  dried  and  roasted,  ap- 
peared to  be  magnesia,  and  weighed  0.28. 

12.  The  yellowish  gelatinous  residuum  (No.  4)  was  di- 
gested in  muriatic  acid,  till  its  colour  became  entirely  while. 

13.  Being  filtered  and  washed,  the  liquor  was  of  ^he  co- 
lour of  pale  white  wine.    Being  precipitated  with  ammonia,^ 
I  obtained  some  more  oxide  of  iron,  which,  washed  and 
coasted,  weighed  0*03. 

14.  Having  redissoWed  this  oxide  of  iron,  ^nd  that  of 
No,  10,  there  yet  remained  0*008  of  silex. 

I  4  15.  The 

> 
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15.  The  residuam  of  No.  13  was  found  to  be  pure  silejf, 

^vbicb^  after  having  b^en  dri^d  and  roasted,  weighed  0*30. 
100  parts  of  this  mineral  therefore  contain 

Magnesia S8 

Carbonic  acid   , 27 

Silex •...  30  8 

Oxide  of  iron    1 1*2 

J^ime    0*8 

Water   •,..., ••.....•.»    0-3    \ 

p8-l 
Juoss   1-9 

100 

Th^  most^  remarkable  circumstance  is,  that  this  mineral 
contains  no  alumine,  and  includes  a  large  quantity  of  iron. 
The  outward  appearance  of  the  mass  would  lead  us  to  sus» 
pect  the  former  substance,  and  its  light  colour  by  no  means 
'  indicates  so  large  a  quantity  of  the  second.  Probably  the 
carbonic  acid  combining  with  the  oxide  of  iron  conceals  it$ 
presence. 

M.  Klaproth,  who  had  before  analysed  a  specimen  of 
this  schist,  found  in  it : 

Silex * •..  66-5 

Alumine 7' 

Magnesia   '. 1  '.5 

Lime 1*25 

Oxide  of  iron 2'5 

W^ter 19 

97-75 
liOSS     2-25 


100 


XXII.  Comparative  Analysis  ojf  some  Varieties  of  Steatite, 
or  Talc.    By  M.  Vauc^uewn*. 

JL  he  smoothness  and  unctuosity  of  the  stones  called  stea- 
tites has  been  commonly. ascribed  to  the  presence  of  roag- 

•  From  Annales  de  Chimie/ tomt  xlix. 

nesia^ 
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nesia,  this  earth  haying  been  found  in  all  of  them  that  have 
been  analysed )  and  in  consequence  all  ^stones  pobsessing 
these  external  characters  have  been  classed  together.  But 
the  pierre  de  lard,  or  speckstein,  which  in  some  respect 
may  be  considered  as  the  prototype  of  the  sjMjcies,  having 
been  analysed  by  Klaproth,  and  no  magnesia  found  in  it, 
has  changed  the  opinions  of  mineralogists  on  this  subject, 
and  led  them  to  wish  that  ^ome  of  these  substances  should  ' 
be  analysed  anew, 

To  remove  this  uncertainty,  M.  Haiiy  gave  me  three  va* 
rieties  of  talc,  that  i  might  make  a  comparative  analysis  of 
them.— The  first  of  these  is  termed  in  Haiiy's  Mineralogy 
laminar  talc.  It  is  of  a  greenish  white  colour  when  seen  in 
the  mass,  very  smooth  to  the  touch,  and  divides  into  ex- 
ceedingly thin  flexible  laqiinaB  of  a  silvery  white.^ — ^llic 
second  is  called  in  the  same  work  talc  glaphique,  because  tt 
is  cmplojred  in* sculpture;  but  commonly  pierre  de  lard,  It 
is  the  bildstein  of  the  Germans.  This  is  compact,  very 
greasy  to  the  touch,  and  of  a  colour  varying  between  gray, 
yellowish,  and  greenish..  Its  fracture  is  dull,  uneven,  and 
at  the  same  time  scaly. — Of  this  species  M.  Haiiy  senttne 
two  specimens ;  one  of  a  yellowish  white,  from  a  broken 
Chinese  image  ;  and  the  other  of  a  light  rose  colour,  but  in 
every  other  respect  perfectly  similar  to  the  preceding  speci* 
men. 

Analysis  of  Flexible  Laminar  Talc. 

1.  One  hi^ndred  parts  of  this  stone,  calcined  in  a  strong 
fire,  acquired  a  yellow  colour,  with  a  light  rosy  tint,  was  ^ 
deprived  of  its  flexibility,  and  lost  six  parts  of  its  weighty 
lis  laminae  being  thus  rendered  very  fragile,  I  could  easily 
reduce  it  to  powder.    - 

2.  The  hundred,  parts  thus  calcined  I  heated  with  twice 
their  weight  of  caustic  potash.  The  mixture  did  not  melt ; 
but  its  tumefaction  indicated,  that  a  combination  between 
the  substances  had  taken  place. 

3.  The  mixture  diluted  with  water  was  afterwards  dis* 
solved  in  muriatic  acid,  and  evaporated  to  dryness  in  a  gen- 
tle heat.  Towards  the  end  of  the  operation  the  liquor  formed 
a  jelly. 

3  4.  The 
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4.  The  residuuiD,  being  lixiviated  with  di&tilled  water, 
left  a  white  powder,  which,  when  calcined  in  a  red  heat, 
weighed  62  partsi.     It  was  pure  silex. 

5.  Ammonia,  mixed  with  the  liquor  separated  from  the 
Klex,  formed  in  it  a  yellow  precipitate  of  little  bulk,  from 
which  I.'5  of  alumine  were  separated  by  means  of  caustic 
potash,  'Fhe  remainder,  was  oxide  of  iron,  weighing  3  parts 
aifd  a  half.  .  ' 

6.  Having  precipitated  the  iron  and  alumine  by  means  of 
ammonia,  1  put  into  the  liquor  a  solution  of  carbonate  of 
s<xla,  and  set  it  to  boil.  As  soon  as  the  mixture  began  to 
gro>v  hot,  it  grew  turbid  and  deposited  a  large  quantity  of  a 
white  powder,  which,  when  washed  and  calcined,  weighed 
57  parts.    This  substance  was  magnesia,  for  with  sulphuric 

.  acid  it  formed  a  salt  that  had  all  the  characteristics  of  com- 
mon sulphate  of  magi^esia. 

Flexible  laminar  talc  therefore  is  compounded  of 

Silex    ; 62 

Magnesia     27 

Oxide  of  iron    ,  •     3*5 

Alumine   ,,,. .,.•     1*5 

Water 6 

100 

From  the  smallness  of  the  quantity  of  the  iron  and  alu- 
mine, I  think  these  substances  may  be  presumed  not  to 
be  essential  to  the  formation  of  the  stone  ;  so  that  perfectly 
:^^  pure  laminar  talc  may  be  deemed  a  compound  of  silex  and 
i»aguesia. 

Analysis  of  compact  rose-coloured  Talc. 
•    In  the  analysis  of  this  variety  I  pursued  the  same  pro- 
'     cesses  .^s  in  that  of  the  preceding;  I  therefore  need  not  enter 
into  the  particulars.  The  following  are  its  results  : 

Silex 64 

Magnesia    , 22 

Alumine    3 

Iron  mixed  with  magnesia     • .  •     5 
Water   ....•, 6 

100 

Analysis 
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Analysis  of  the  yellowish  compact  Talc  (Speckstein)^ 
U  A  hundred  parts  of  this  stone  strongly  calcined  losi 
3  parts.  ^ 

5.  Heated  afterward^  with  twice  its  weight  of  potash  in  a 
silver  crucible  no  fusion  took  place,  J)ut  the  matter  wj^ 
greatly  increased  in  bulk,  and  had  become  liomogen^ous. 

3.  This  was  diffused  in  water^iand  dissolved  in  muriatic 
acid.  The  solution,  being  evaporated,  became  gelatinous 
towards  the  end  of  the'optration, 

4.  The  matter  being  dried  and  washed,  a  white  powder 
remained,  which,  after  calcination,  weighed  56  parts. 

5.  The  silex  having  been  *  separated  by  lixiviation,  t^ie 
liquor  was  mixed  with  a  small  qy^antity  of  muriatic  acid, 
and  ammonia  was  afterward  poured  in,  which  formed  in  it 
a  copious  white  flocculent  precipitate. 

6.  The  liquor  being  filtered^  the  precipitate  was  washed 
and  dried.  This  was  alumine,  and  weighed  30  parts.  Th^ 
alumine  dissolved  entirely  in  sulphuric  acid,  and  its  solu- 
tion, saturated  with  the  requisite  quantity  of  potash,  af- 
forded very  pure  alum ;  but  the  mother  water,  evaporated 
afresh,  yielded  5j  parts  of  sulphate  of  lime  crystallized  ra 
needles.  Thus  with  the  assistance  of  the  alumine  the  am- 
jnonia  precipitated  the  lime  from  its  solution  in  muriatic  acid. 

.7.  The  liquor  from  which  the  alumine  had  been  sepa- 
rated gave  no  precipitate  with  oarbonate  of  soda,  even  assisted 
Vy  long  boiling.  The  speckstein  therefore  contains  no^nag- 
pesia,  like  the  two  preceding  varieties. — But  in  recapitulat- 
ing the  products  of  this  analysis  we  find  only  93  parts  3 
lyimely, 

^  Silex    ..^ 56 

Alumine    . , 29 

Lime 2 

Iron , 1 

Water 5 

93 

A  I06S  so  considerable,  which  is  not  common  in  such 
analyses  carefully  executed,    led  me  to  suspect    that    the  ^ 
compact  ti^lff  contained  some  other  principle^  which  the 

processes 
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processes  employed  did  not  enable  me  to  discover.  In  con- 
sequence  I  treilted  a  hundred  parts,  reduced  to  fine  powder, 
with  concentrated  sulphuric  acid. 

1.  After  boiling  for  two  hours  I  dried  the  mixture,  lixi- 
viated the  residuum  with  distilled  water,  and  boiled  the 
lixivium.  At  the  expiration  of  a  few  days  I  obtained  36 
parts  of  alum  crystallized  in  cubes :  and  by  a  second  evapo- 
ration I  procured  from  the  mother  water  1 5  parts  more  of 
Ihe  same  salt  mixed  with  a  few  needly  crystals  of  sulphate 
of  lime. 

^.  The  stone  appearing  tb  mcnobe  but  imperfectly  decom* 
posed,  I  powdered  it  afresh,  and  treated  it  as  before.  On 
adding  the  acid  employed  in  this  operation  to  the  mother 
wat<r  of  the  preceding,  I  obtained  15  parts  more  of  alum, 
making  itf  all  60  parts.  Then,  as  I  employed  for  this  ope* 
ption  very  pure  sulphuric  acid,  and  added  no  potash  to  the 
solution,  it  is  evident  that  the  stone  contaiqed  a  certain 
portion  of  this  alkali,  and  that  this  substance  was  the  occa- 
sion of  the  loss  I  had  in  the  first  analysis.  Sixty  parts  of 
alum,  however,  do  not  require,  seven  of  potash,  the  quantity 
of  loss ,  but  as  the  stone  is  very  Siliceous,  it  is  probable 
that  the  whole  of  the  potash  was  not  extracted  by  the  sul- 
phuric acid,  though  I  boiled  the  stone  twice  in  it. 

The  speckstein  therefore  is  composed  of 

Silf  x 56 

Alumine 29 

'     Lime 2 

Iron 1 

Water    ,.,,.     5 

Potash 7 

100 

In  his  analysis  of  speckstein,  M.  Klaproth  fofund  no 
potash :  but  the  quantity  of  water,  which,  according  to  him, 
amounts  to  10  per  cent.,  and  the  loss  of  S^,  which  he  ex- 
perienced, will  just  balance  the  deficiency  I  found.  It  is 
probable  that  M.  Klaproth  estimated  the  watjer  by  compu- 
tation, and  not  by  direct  experiment 5  for,  to  whatever  heat 
J  exposed  the  stone,  it  never  lost  more  than  ^  p^r  cent. 

From 
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From  this  analysis  it  follows,  that  of  the  three  varieties 
of  talc  here  mentioned,  two  only  must  continue  to  be  so 
called  ',  namely^  the  laminar  talc,  and  thV  compact  rose-co* 
Joured  talc.  The  third,  the  speckstein,  should  be  removed 
to  the  genus  of  alkaliniferous  stouesl 

It  deserves  particular  remark,  that  those  two  varieties^^ 
which  most  resemble  each  other,  aqd  wliich  have  always 
been  classed  together,  should  now  be  separated  by  anialysis : 
which  show's,  that  minerals  should  never  be  classed  accord- 
ing to  their  external  appearance,  since  the  most  striking 
analogies  in  this  respect  are  the  most  deceitful.  In  fact,  the 
Speckstein  and  compact  rose-coloured  talc  have  the  same 
softness,  the  same  finenesar  of  particles,  the  same  fracture, 
nearly  the  same  specific  gravity  j  and  certainly,  if  there  wer^ 
any  room  to  suppose  that  one  of  the  three  substances 
ought  to  be  separated  from  the  talc  species,  we  should  be 
more  inclined  to  suppose  it  the  laminar,  than  either  of  the 

others. 

• 

Note.  I  analysed  at  the  same  time  that  species  of  talc 
known  by  the  name  of  crate  de  Briangon^  or  French  chalk, 
and  I  found  it  to  contain  the  same  principles,  and  nearly  in 
the  same  proportions,  as  the  laminar  talc,  and  the  compact 
rose-coloured  talc.    These  proportions  were, 

Silex 61'25 

Magnesia 26*25    , 

AVatfer   , .  ^  6 

Alumiue    , i 

Oxide  of  iron 1 

Lime ^....  0-75 

Loss    ...............  3'75 


100 


t.rsj 
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XXTir*  Memoir  upon  the  Vineyards  and  JVines  of  Chant'- 
pagnein  France:  Written  in  answer  to  certain  Queries  cir" 
tulated by  M.  Chaptal.    By  M<  Germon,  ofEpernay. 

[Continued  from  p.  85*] 

XXlU.fFhat  is  the  Methjod  of  operating  in  the  Press,  in 
order  to  make  IVIi'iie  IVine  ? 

J.  HE  press  being  previously  well  washed  and  cleaned^  and 
the  screw  inspected  and  greased,  the  fruit  is  pressed  by 
three  successive  and  rapid  turns  of  the  screw  in  certain 
districts,  and  by  two  ozily  in  others,  according  to  the  expe- 
rience of  the  proprietor,  the  strength  of  his  machinery,  and 
the  expertness  of  his  workmen,  or  the  nature  of  his  grapes. 
The  whole  of  this  operation  should  be  finished  in  less  than 
an  hour  by  good  workmen.  Before  applying  the  press,  three 
or  four  layers  of  billets  or  pieces  of  wood  are  thrown  upon 
tlje  grapes,  placed  in  such  a  way  as  to  make  the  pressure  gcr 
neral.  After  allowing  the  juice  to  flow  for  about  five  minutes^ 
the  press  is  slackened,  in  order  to  stir  up  the  remaining 
mass,  and  clear  away  any  obstr,uctions,  and  the  operation  is 
repeated. 

The  wine  flows  through  a  hole  into  a  small  tub,  calkd  a 
carbouy  placed  imder  the  press- 
When  the  three,  pressures  have  bqen  effected,  the  wine 
produced  from  the  juice  is  called  vin  d'elite,  or  choice  wine. 
It  is  called  in  the  language  of  the  workmen  vin  ie  cuevec,  or 
wine  of  the  tub ;  but  of  this  expression  I  highly  disapprove, 
as  it  gives  an  idea  to  strangers  that  the  white  wine  of  Cham- 
pagne is  allowed  to  ferment  (^cuver)  in  tubs. 

This  vin  d' elite  ia  carried  from  the  carbou  into  a  tub  ad» 
joining,  in  which  it  is  allowed  to  deposit  its  lees  and  ail  other 
heterogeneous  tnalters  during  the  night:  this  tub  is  called 
the  cuve  de  depot. 

After  this  vin  d' elite  is  extracted,  there  still  remains  some 
juice  in  the  husks  of  the  grapes :  st  new  turn  therefore  is 
given  to  the  screw  of  the  press,' and  the  wine  issues  through 
a  hole  placed  a  little  lower  in  the  press  into  another  tub : 

^this 
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this  juice  is  called  \ht  first  cut  ^premiere  iaille)^  and  fre- 
quently enters  into  the  composition  of  the  vind*  elite.  If 
the  wine  is  not  already  too  vinous,  the  juice  from  this  last 
pressure  k  allowed  to  flow  for  about  an  hour,  according  to 
the  season  or  other  circumstances; 

Another  pressure  is  'till  given  at  a  subsequent  period,  and 
the  wine  is  called  detixieme  laille,  or  vin  de  iisanne^  so  much 
called  for  at  certain  seasons. 

A  third  pressure  is  sometimes  given  at  another  interval, 
and  the  wine  is  muddy,  hard,  and  vinous. 

Lastly,  a  poorer  kind  of  wine,  called  vin  de  relechage,  is 
produced  by  repeatedly  pressing  the  husks  until  they  arc 
perfectly  dry :  these  operations  are  also  called  drying  tht 
husks. 

Tht  vin  d*eliUy  after  having  been  allowed  to  remain  al! 
night  in  the  tub,  where  it  deposits  its  sediment,  Sec,  is  put 
into  new  or  well  rinsed  puncheons,  and  the  juice  from  the 
subsequent  pressures  is  successively  treated  in  the  same 
way. 

XXIV.  fFhat  Use  is-  made  of  the  JFines  last  drawn  off^ 
which  are  generally  very  spirituous  ;  lut  i^/iichf  being  cq- 
loured^  cannot  be  mixed  with  the  first  Juices  .^ 

As  it  has  been  ex|>erlenced  that  the  Champagne  wines  of 
the  last  pressures,  notwithstanding  their  vinosity,  are  too 
weak,  and  would  occasion  too  much  waste  of  time  and  ex- 
pense to  distil  ihem  into  brandy,  it  is  found  more  advan- 
tageous to  sell  them  in  the  vineyards  of  inferior  quality^  in 
order  to  improve  the  poorer  kindaof  wine  :  they  arc  some- 
times sold  also  to  inn-keepers,  ifter  a  sufficient  quantity 
has  been  retailed  for  the  use  of  the  domcsiict  of  the  pro- 
prietor. 

In  some  places,  however,  these  wines  are  distilled  ;  but 
it  requires  fr(9m  five  to  eight  pieces  of  them  to  make  one 
piece  of  brandy. 

[Articles  24,  25,  26,  27?  and  28,  regard  the  making  of 
red  wine,  and  vvlU  be  treated  of  under  a  separate  head.] 

1 

XXIX.  flow 
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XXIX.  How  is  Red  Wine  made? 

The  grapes  for  making  red  wine  are  managed  with  the 
same  precautions  as  those  for  white  wine. 

The  only  diflerence  consists,  in  loosely  depositing  the 
grapes  for  making  red  wine  in  vesseIs,for  the  purpose;  these 
vessels  are  covered,  and  their  contents  are  allowed  to  remain 
until  the  first  fermentation  has  begun  in  the  colouring  pelli- 
cle of  the  fruit. 

This  must,  in  a  state  of  fermentation,  is  deposited  under 
the  press :  the  same  turns  of  the  screw  are  given  as  to  the 
white  grapes. 

XXX.  How  axe  the  White  Wines  managed  until  they  are 

fit  for  drijikmg  P 
The  white  wine,  when  left  in  the  state  described  at  the 
end  of  No.  XX 1 1.,  enters  into  fermentation,  at  first  ra- 
pidly, and  afterwards  in  a  milder  manner :  when  it  has 
gone  through  all  these  degrees  of  fermentation  it  become*^ 
clear;  and  when  the  weather  is  dry  whh  a  clear  frost  it  is 
tacked  off,  being  previously  fined  with  a  proper  quantity  of 
isinglass.  With  one  pound  of  Marseilles  isinglass  forty 
pieces  of  wine  are  fined. 

XXXI.  What  is  the  Process  of  clarify ing  White  Wines; 

and  at  what  Jge  are  they  bottled  ? 

The  isinglass  is  prepared  by  breaking  it,  in  order  to  divide 
it  into  small  pieces:  it  is  then  diluted  in  some  wine  drawn 
from  the  puncheon.  When  both  are  well  mixed  up  to- 
gether, it  is  introduced  into  the  bung-hole  of  the  cask,  its 
contents  being  briskly  agitated  with  a  staff  or  other  instru- 
ment:  the  wine  is  then  allowed  to  rest:  it  undergoes  another 
slight  fermentation,  until  the  coldness  of  the  weather  finally 
settles  it. 

One  month  or  six  weeks  afterwards  ijt  is  again  racked  off; 
and  a  slight  proportion  of  isinglass  is  added,  to  bring  it  to  a 
ijtate  of  perfect  limpidity. 

XXXII.  j4t  wh(ft  Period  is  it  lottledF 
In  the  month  of  March  these  wines  are  generally  bottled. 

XXXIII.  how 
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XXXIII.  How  is  the  Operation  of  Bottling  perforrHed  f 

The  whie  is  dra^wn  off  into  bottles  well  chosen^  well  rinspd, 
and  of  an  approved  manufacture :  they  are  corKed  with  the 
very  best  kind  of  corks  r  'J)ieces  of  thread  or  iron  wire  afe  usedf 
for  fixing  down  the  corks  firmly ;  the  bottles  are  then  put 
into  the  cellar,  and  piled  up  on  thiir  sides, 

TTie  elaboration  of  the  juice  not  being  completed  vtrbc'rt 
the  wine  is  bottled^  a  slight  fermentation  takes  place  in  the 
bottles.  About  the  middle  of  August  in  the  same  year  thiar 
fermentation  begins,  and  frequently  there  is  a  loss  by  thef 
end  of  September  of  five  or  ten  per  cent,  from  the  bottler 
breaking.  This  loss  sometimes  goes  on  increasing  until  next 
year,  according  as  the  winJes  are  more  or  less  juicy  or  vinoui. 

XXXIV.  Is  it  necessary  to  cover  the  Corks  uJithWax  ? 

It  is  not  necessar)'  to  wax  the  corks  when  the  wine  isr 
bottled  :  this  expense  would  be  thrown  away  ;  since  about  , 
15  or  18  months  after  being  bottled,  when  the  wine  has  ex-^  ' 
hausted  all  its  fermenting  principles,  and  is  to  be  sold  amF 
sent  off,  it  must  be  again  disturbed,  in  order  to  undergo^ 
the  operations  pointed  out  in  No.  38.  This  moving  of  the 
wine  consists  of  making  a  slight  deposit  disappear,  which, 
notwithstanding  the  first  clarification,  is  indispensable  in 
the  different  operations  necessary ;  Secondly,  such  bottled 
must  be  filled  up  as  have  leaked  or  lost  by  flliration  through 
the  corks,  and  the  broken  bottles  are  also  to  be  removed.   ' 

XXXV.  H^hat  are  the  Faidts  to  mhich  White  fVmes  are 
subject,  either  in  Casks'  or  Battles  ^ 

The  faults  to  which  white  wines  are  most  liable  are  mud* 
diness  (/a  grawse),  acidity,  and  sometimes  also  yellowness 
of  colour.  White  wine  very  rarely  becomes  muddy  when 
in  the  casks ;  but  this  happens  sometimes  with  bottled  wines. 

The  wioe  ii  said  to.be  greasy  (gras)  when  it  is  milky  and 
whimhj  a»d  wb^  it  dpe^  j>ot  sparkle  and  present  bul^bles 
pa  H^  4ttf|p^^  wbf  p  hjastijy  pouwd  out. 

When  it  ^  asc^ttainftd.tbat  thjs  accident  has  happened, 
care  must  be  tak^  fK>t  to  disturb  tb^  witie,  and  the  disease 
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geoerally  cures  itself  by  the  next  or  following  spring.  The 
whitish  sediment  turns  brown,  and  deposits  or  attaches  itself 
to  the  bottle;  and  the  wine  becomes  once  more  diaphanotu 
and  sparkling. 

XXXVI.  IFJiat  are  the  Means  used  to  remedy  this  ? 

When  the  season  has  been  rainy,  the  vintage  wet,  and 
the  juice  is  too  watery «  this  disease  is  very  frequent;  and 
besides^  if  the  white  is  In*  more  abundance  than  the  red 
fruit,  the  yellow  disease  is  mixed  with,  what  is  called  Che 
greasy,  and  in  this  case  it  is  no  lodger  fit  for  sale  :  it  has  a 
disagreeable  taste;,  and  is  of  the  colour  of  cider :  nothing- 
can  be  done  with  it,  unless  it  is  mixed  with  common  or 
Inferior  red  wines. 

Greasy  wines  must  be  cured  by  time  alone;  and  they  very 
rarely  continue  more  than  a  year  in  this  statt. 

All  the  preservatives  recommended  in  books  upon  this 
subject  -are  of  no  avail :  when  employed,  they  are  found  to 
injure  the  quality  of  the  wine  instead  of  improving  it. 

Note.  Acidity  being  more  peculiar  to  red  wines,  it  will 
be  treated  of  under  that  head. 

XXXV'^IL  How  does  it  happen  that  Half  of  the  Bottles  are 

broken  during  the  first  Six  Months  ? 
,  The  breaking  of  the  bottles  is  owing  to  several  causes 
more  or  less  direct  and  more  or  less  well  ascertained. 

It  depends  in  the  first  place  upon  the  choice  and  quality 
oF the  wine;  the  time  at  which  it  is  put  into  bottles;  the 
quality  of  the  glass  ;  thejnature  of  the  cellar;  the  tempera- 
•'ture  of  the  weather,  and  even  oh  the  way  in  which  the  bot- 
tles are  packed.  We  cannot  therefore  assign  the  exact  cause 
of  this  accident,  so  much  connected  with  the  phsenomenaof 
nature:  in  general^  however,  when  a  proprietor  has  no  more 
than  twenty  bellies  broken  in  one  hundred  he  does  not  com- 
plain. 

XXXVlh.  When  White  IVines  deposit  ^ a  Sediment  in 
Bottles y  what  are  the  Methods  of  extracting  this  -Sedi- 
ment before  sending  them  qff^  to  their  Place  of  Destination  f 
The  sediment  in  white  wines,  when  they  are  not  spbiled 

in  other  respectSi  is  made  to  disappear  in  the  foUowm^  wavz 
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If  the  wine  is  .not  muddy nhc  operation  is  very  simple : 
it  consists  in' emptying  the  bottle  with  care,  keeping  it  in  thp 
precise  direction  in  which  it  lay :  the  workman  with  a  smalK 
hook  removes  the  Iron  wire  which  fixes  the  cork ;  he  then 
uncorks  the  bottle^  and  presents  in  a  perpendicular  direction 
another  bottle  to  it  quite  empty,  and  well  rinsed^  and  pours 
out  all  the  wine^  leaving  the  sediment^  which,  if  the  bottle 
has  noi  been  shaken,  will  remain  at  the  bottom. 

Some  persons  make  use  oF  a  syphon,  when  the  wine  is  ^ 
not  thick,  in  order  to  avoid  all  shaking. 
'  When  the  wine  is  thick  the  operation  is  more  tedious  an<| 
more  delicate :  woodert  planks  are  made  use  of,  in  which 
holes  are  made  at  proper  distances,  in  order  to  receive  the 
bottles:  these  planks  being  arranged,  adjoining  to  the  col- 
lection of  bottles,  an  intelligent 'and  experienced  work-  ' 
man  carefully  takes  a  bottle  from  the  heap,  keeping  it  in 
the  same  position  in  which  it  lay :  he  then  gives  it  a  slight 
shake,  and  by  a  regular  and  long -continued  movement  he 
brings  into  the  side  of  the  bottle  the  sediment  which  is  de- 
tached, and,  withoat  scattering  it  through  the  liquor,  makes 
it  slowly  descend  to  the  neck :  he  then  places  his  bottle 
upon  the  plank  which  lies  ready  to  his  hand,  inclining  it  in  a 
sloping  dirtrction  :  he  afterwards  does  the  same  by  a  second^ 
a  third  bottle,  &c.^  which  he  places  in  the  same  sloping 
direction, 

Four-and-twenty  hours  afterwards  the  workman  rcturru 
<o  the  plank  where  he  has  deposited  his  bottles ;  he  once 
more  gives  them  a  slight  shake,  and  slopes  them  a  little 
more,  in  order  to  bring  tlje  sediment  nearer  to  the  cork  :  if 
the  sediment  has  then  completely  fallen  down,  and  the  wine 
is  limpid,  the  workman  holds  the^ bottle  perpendiciilarly  ele- 
vated, and  doe$  the  same  with  all  the  rest  of  the  bottles  ' 
placed  upon  the  planks  :  he  returns  with  his  hook,  uncppks 
the  bottles,  and  with  a  dexterous  motion  of  the  wrist  turns 
them  upside  down  :  the  fixed  air  escapes  and  pushes  out  the 
sediment,  which  falls  into  a  receiver :  the  workmate  then 
dexterously  replace*  the  bottle  upon  its  end,,  after  alJowing 
povhing  to  tjscape,  except  what  is  necessary  to  render  it  Urn- 

Kt2  pi^J. 
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pi(].   Another  wbfktuaftHb^n  filb  it  up  With  good  wine^  ie- 
corks  it,  and  the  wihiis  ft  for  sale. 

By  this  delicate  and  caution^  t)iperatioh,  ihe  tirine  loses 
]&othing  of  its  briskness,  but  occWons  a  great  expense  in 
utensils,  fresh  corks,  wire,  labour.  See.  It  has  become 
necesisary,  however,  of  late,  since  the  consumption  of  Cham*  ~ 
pagne  has  become  so  general  throughout  Europe,  and  great 
exertions  are  made  to  keep  up  it^  celebrity. 

XXXIX.  Do  the  sparkling  Wines  keep  well  ? 
The  wines  of  Champagne,  after  being  put  into  circulation^ 
^d  having  travelled  about,  preserve  their  good  qualities  for 
ten  years :  but  when  they  are  kept  in  cellars,  and  particu- 
larly in  those  of  Champagne,  which  are  superior  from  the 
nature  of  the  soil  (being  dug  out  of  beds  of  cbalk)>they  will 
keep  for  twenty  and  thirty  years. 

XLr  What  Degree  of  Temperature  is  best  adapted,  far  the 

preservation  of  Wines  f — JPaint  it  out  with  reference  to  . 

Reaumur's  Thermometer. 

I  am  wd!  convinced  that  it  is  by  dways  preserving  ah 
i^a]  temperature  that  the  bi^kbg  of  the  bottles  may  be 
iivoided  when  in  the  cellar.  Currents  of  air  passing  through 
the  cellars  should  by  all  means  be  prevented :  but  in  order 
ta  establish  an  equal  xurrent  of  air,  the  cellars  should  be  dug 
very  deep:  they,  hovvever,  would  be  so  expensive  that  few 
proprietors  could  be  prevailed  on  to  adopt  such  a  reg;uIation. 
At  Rheims,  Ay,  Hautvillers,  Epernay,  Cramant,  and  Vertus,  . 
there  are,  I' have  seen,  some  cellars  made  upon  a  most^x- 
eellent  plan,  and  where  no  expense  has  been  spared*. 

I  have  ncvertried  the^mperature  of  the  air  of  the  cellars, 
aild  I  cannot  give  any  results  upon  this  head. 

f  Articles  41,  49,  43,  44,  and  45,  being  entirely  applicable 
to  tbe  management  of'  wines,  will  form  part  of  a  particular 
IJreatise  upon  the  subject  of  red  wines.]  \ 

.miiVl*  Wheet  i^  i^iprice  of  an  Acre  of  the  best  Vineyard 
Oraiad^  '  (TfeivAcne  being  ipp  ro^s  and  S2  feet.) 

•  .-,         .  Livrei, 

I  Ay  *        .  •  -  •  «000 

*  .  Hautvillers 
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of  Champagne  ik  Firam^  i^p 

Lifret. 
Haulvillers  *         -         -         3Qoa    . 

Epernay,  iPierry,  Avise^  Cramant        3000 
Other  vineyardi        -        -        .        spOQ  .^ 

XLVIT.  fVhat  does  an  Acre  of  the  second  Qufiti^lll  cost  f^ 

At^y  .         -        -        -  300« 

Hautvill«r8  -    -•         -        -  ^QO 

Epemay^  Pierry,  Avise,  Cramant  2000 

And  the  other  vineyards  *  1000  ' 

XLVIII.  IVhat  is  the  Expense^qf  the  annual  CuHwifkffvn 

Acre  of  Vineyard f  including  ihe  Expense  f^Brumngs  and 

of  Vintage  P' 

jLtvcci. 

The  ordinary  expense  of  c4t|ing»  ^peinj^,  ^y^^  fod 

priiningth^  vines  -  r  -  '19 

^pense  of  occasionally  propping  ^p  ^fcfa  yinef  ^^^ 
.      ffdlep^  &c.        -  -  -  .         -  T        pQ 

J  6  or  )  8  tuindles  of  props,  50  in  ea^ti  ^undl^  .-        gQ 

Dung  and  carriage  of  the  vines,  &c.  -  -        ^f 

Five  epaply  puncheons  for  each  acre^^  pri>du(^^  ii 

ten  livxes  -  -  -  -  ^     \  ^ 

Expense  of  gatbcringi  pressii^,  keppiflg  ^l^e^pur^^^ 
&c.  &c.  -  •  •  '•'^  ••     r      .#^ 

303 

Produce  qfan  Acre  of  Vineyord. 

It  is  generally  understood,  that^  tsjkiuf^  the  average  9fieii 
vintages^  five  pieces  or  puncheons  of  wine  arje  Qbtau^d7l;p!9 
every  acre^i  '       \ 

Three  of  these  arc  of  the  first  quality,  or  chincc  wines : 
and  two  of  them  are  ordinary  wines. 

lirref. 

The  three  puncheons  of  beat  wine  miy  ha  vafaiocL  at 

IdoT^vres  each  ^  .<t    .       <»  *-  .    -       4M 

The  two  others  at  50        -  -    .       -      -    -r  -    ,*af 

First  result        -  •      '  550 

From  which  we  must  deduct  th^  expense  of  bottHng 
and  of  cooperage  at  ten  Jivres  for  each  piece  of  the 

K3  -  *      best 
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*  Livret. 

best  wine^.    Tbe  fining  of  tbese  wines,  being  most 

emensiv.e        -           - .          -           •            •  30 

Tor  the  (wo  other  pieces  three  liirres  only              ^  6 
JWmud  interest  of  the  ^ipney  laid  out  forth^ 

ground,  &c.              -              •              *            *  IDO 

Taxes,  &c.        -           -            -             -           ^  7« 

Labour^  &c.^  3#j»bovi?               r           »>           ^  308 

516 

First  rcsuU  ^     '^  '  *  ^  -       -^50 

From  which  deduct  as  above        «  «*  r    -    316 

Het  produce  of  an  acre  of  vineyard  in  middling  years  34 
We  may  ^easily  perceive  that  the  net  produce  cannot  be 
estimated  ui)oh  very  jjust  and  rigorous  data^^  as  the  wines  of 
Ay>  Hautvilfers,  Epemay,  and  Pierry,  fetch  from  ^00  to 
400  livres  each  piece ;  and'a  mean  price  must  be  fixed  for 
all  the  other  classes  of  Champagne  wines,  which  sell  for 
•  soup  to  20Q  livres. 

It  follows  from  this  statement,  that,  without  great  indus- 
try^ a  proprietor  can  derfve  but  a  small  profit,  who  is  obliged- 
to  sell  annually  in  the  cask  the  produce  of  his  vines :  the 
rich  proprietor  brilyj  who  can  afford  to  put  his-  wines  into 
bottles^  and  keep  them  for  two  or  three  years,  can  depend 
upon  a  cert£un  and  real  profit. 

In  whai  Manner  is  the  Vine  planted  in  the  Mwmtdin  ? 

The  vines  are  planted  differently  in  the  moimtain  and  on 
the  banks  of  the  river.  The  greater  part  of  the  vine-growers, 
who  have  contracted  iiabits  whicii  they  will  not  give  up, 
notwithstanding  the  inconveniences  which  they  are  every 
day  aware  of,  plant  their  vines  in  March  onVy  :  the  shoots 
they  use  are  either  produced  from  the  tall  vines  which  have 
been  beaten,  and  which  have  Very  £ew  roots,  or  from  other 
plants  which  spring  up  among  the  low  vines  at  the  moment 
of  cutting  the  vines,  and  which  have  also,  very  few  roots, 
since  they  are  procured  from  stalks  that  have  lain  on  the 
ground  since  the  comQiencement  of  the  season. 

-  [To  t)c  continued.] 
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XXIV.  Met  hod  of  painting  Linen  Cloth  in  Oil  Colouf^f  to. 
be  more  pliant ^  durable,  and  longer  impervioiis  to  Watery 
than  in  the  usual  Mode.  By  Mr.  William  Anderson^ 
of  His  Majesty* s  Dock-Yard^  Portsmouth*. 

SIR, 

JL  BEG  leave  to  lay  before  the  Sociely  of  Arts,  &c.,  the  fol- 
lowing improvements  and  observations^  which  I  hope  will 
be  of  service  to  the  public. 

Having  never  heard  or  read  of  any  method  being  disco- 
vered to  prevent  paiiit  when  laid  on  canvass  from  hardening 
to  such  a  degree  as  to  crack. and  eventually  to  break  the 
canvasSy  and  render  it  unserviceable  in  a  short  time;  and 
baving  been  an  eye-witness  for  many  years  of  much  canvas« 
perishing  fof  want  of  such  discovery,  in  the  immense  quan- 
tities painted  for  covering  seamen's  hammocks,  and  for  other 
uses  on  board  his  majesty's  ships  ;  I  long  had  it  under  con- 
sideration to  find  out  such  an  ingredient  as^  when  mixed 
with  paint,  would  preserve  the  canvass  and  paint  laid  thereon 
from  the  damages  above  mentioned  :  and  after  experiments 
for  a  considerable  time,  "I  have  discovered  such  an  article^ 
and  made  trial  of  it  with  effect  above  three  years. 

The  canvass  I  have  painted  has  been  submitted  to  the  in« 
spection  of  the  Navy  Board,  who  are  so  perfectly  satisrfied 
with  ray  new  method,  that  general  directions  are  now  given 
to  paiht  all  canvass  in  his  majesfy's  dock-yards  in  this  man- 
ner; which,  in  addition  to  the  advantages  I  have  before  men- 
tioned, actually  saves  an  expense  of  one  guinea  in  j^very 
hundred  square  yards  of  canvass  so  painted,  as  I  have  fully 
stated  to  them.  The  ingredient  I  use  is  not  only  serviceable 
for  ships'  canvass^  but  also  for  canvass  designed  for  paintings, 
for  floor-cloths,  and  for  painted  coverings  within  and  with- 
out doors.  I  have  no  doubt  of  it  being  applied  to  many 
other  purposes  I  am  yet  unacquainted  with  ;  as,  from  actual 
trials  of  near  four  years^  I  can  vouch  for  its  being  a  preser- 

•  From  Transactions  of  the  Society  for  the  Encouragement  ofAt^ts,  Manufac* 
turestandCommercey  for  1807.  The  silver  medal  of  the  Society  was  voted 
to  Mr.  Aadcrsoa  for  thit  communication. 

K  4  vative 
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vatiye  to  red,  yellow,  ^nd  bl^ck  points,  when  ground  in  oil 
'  md  Put  in  casks.  When  the  paints  were  examined  at  the 
oxpiration  of  such  tim^^'  they  discovered  no  i^^)n)per  banl- 
ness ;  but  when  laid  on  the  work  with  a  brush,  they  dried 
in  a  remarkable  manner^  without  the  addition  of  any  of  the 
usual  drying  articles.  I  still  preserve  some  of  th^se  paints 
fyr  foture  trials;  and  I  believe  this  plan  of  preserving  co- 
lours will  be  of  essential  use  to  colourroen,  and  other  per- 
sons who  purchase  colours  for  exportation.  The  ingredient 
I  use  is  perfectly  simple^*  being  a  solution  of  yellow  soap  ; 
jspd  the  composition  for  painting  is  made  in  thie  following 
manner : 

'To  one  pound  of  soap  T  add  six  pints  of  water  in  a  vessel 
over  the  fire ;  in  a  few  minutes  ^fier  the  boiling  of  the  water 
the  soap' will  dissolve  ;  whilst  hot  it  is  to  be  mixed,  with  oil 
paint,  prepared  as  hereafter  directed,  and  is  ihen  fit  for  infi- 
mediate  use.  TRe  above  (quantity  of  soap  solution  will  be 
sufficient  to  mix  with  one  hundred  \yeight  of  paint,  Tlie 
lirst  coat  to  bS  laid  upon  the  canvass  is  to  be  entirely  of  this 
composition,  without  first  wetting  the  canvass  in  the  usual 
way.  A  very  small  proportion  of  it,  or  none,  is  necessary 
in  the  setpnd  coat ;  and  the  third  coat  should  be  of  oil  paint 
^lone. 

The  metliod  heretofore  ^practised  in  his  majesty's  dock- 
yards for  painting  canvass,  was  as  follows :  The  canvass 
wis  iirst  wet  with  water,  then  priuied  with  Spanish  brown  j 
ja  second  coat  given  it  of  a*  chocolate  colour,  made  from 
Spanish  brown  and  black  paint ;  and,  lastly,  finished  with 
black.  This  mode  is  destructive,  apd  more  expensive  than 
mine  in  the  proportion  before  mentioned.  In  my  method^ 
to  ninety-si:g pounds  of  English  ochre  ground  in  boiled  oil, 
I  add  sixteen  pounds  of  black  paint,  being  one-sixth  in  pro- 
portion of  the  ochre;  this,  when  mixed,  forms  an  indif- 
ferent black.  The  solution,  made  of  one  pound  of  soap  and 
six  pints  of  water,  is  to  be  added  to  this  paint,  and  well 
united  therewith ;  and  without  the  canvass  being  previousFy 
wet,  this  composition  is  to  be  laid  \.\\nm  the  canvass  as  8ti6F 
as  can  conveniently  be  done  with  the  brush,  and  thir  first 
coa^  will  form  a  tolerably  smooth  surface.    The  second  coat 
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i»  to  be  formed  of  tlie  same  proportipn  of  English  ochre  and 
blacky  without  any  soap  solution;  and  the  third  or  finishing 
coat^  to  be  done  with  black  paint  as  usual.     >        >  ; 
I  am,  sir^  your  obedient  humble  servant^ 

Wm.  Anderson^ 

^     Master  Painter  of  H.  M.  DoCk-Yard 
Portsfa,  Oct.  31»  1806.  ac  Purtimouth. 


SIR, 

AuREBAfitY  to  the  request  in  your  letter,  t  ^ave  enclosed 
certificates  relative  to  my  new  method  of  painting  canirais ; 
and  Ltake  the  hberty  of  informing  you  of  a  method  of  ob- 
taining from  painted  canvass,  unserviceable,  the  whole  of 
the  colour  Jaid  thereon,  an^  to  do  it  at  a  very  small  expense. 
This  I  discovered  since  I  last  wrote,  to  you,  and  I  believe  it 
will  be  of  considerable  advantage  to  goverirment,  who,  for 
want  of  such  a  thought,  have  buried  and.  burnt  immense 
quantities  of  ships'  hammock  ctoth»,  when  found  unser* 
viceable,  to  prevent  embezzlement  from  taking  place..  F 
suggested  the  idea  to  N.  Diddems,  esq.,  builder  of  Ports- 
mouth yard,  who  communicated  it  to  the  honourable  George 
Grey,  commissioner.  I  obtained  leave  to  make  an  experi- 
ment, which  I  repeated  thrice,  and  found  that  (rpm  one 
ton  of  painted  canvass,  unserviceable,  I  obtained,  upon  an 
average,  four  hundred  weight  of  dry  colour,  in  value  to 
government  nine  pounds  six  shillings;  the  expense  of  the 
process  not  exceeding  six  shillings.  ' 

This  I  effected  by  calcination,  raking  aside  the  ashes  and 
sprinkling  them  with  water,  to  prevent  Ibss  of  paint  through 
excess  of  heat.     By  passing  the  calcined  matter  through  a 
fine  sieve,  it  is  perfectly  prepared  for  grinding  5  it  grinds 
'well,  possesses  a  good  body  for  covering  with,  and  drie» 
well  with  a  good  gloss.    Its  increase  of  bulk,  in  comparison 
with  common  colour  of  equal  weight,  gives  it  the  advantage 
of  covering  more  work.    The  colours  yielded  by  the  calci- 
nation of  different  coloured  canvass  are  as  follow :  viz.  Can- 
vass which  has  been  painted  with  black  paint  only,  produces 
a  black  colour.    Canvass  finished  black,  but  which  ha^i  had. 
-n  previous  red  or  yellow. , ground,  v^ill  produce  a  dafk  cho- 
colate 
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colate  colour.  Canvass  painted  lead'Colour  will  yield  a  goocjL 
dark  leadrcolour. 

I  am^  sir^  your  obedient  bumbKservant^ 

Wm,  Anderson. 

Portsea»  March  25,  1807. 

To  C,  Taylok,  M.D.  Sec, 

Certificates^  dated  ftjarchi  1807,  were  received  from  the 
following  persons,  viz, 

A.  Stow,  lieutenant  and  commander  of  the  gun-brig 
Steady,  stating,  that  in  the  preceding  month  of  October  be 
iiad  received  on  board  his  ship  a  set  of  hammock  cloths,, 
painted  after  the  method  invented  by  Mr.  William  Ander- 
son, ^hich  had  been  constantly  in  use  since  the  time  above 
mentioned,  and  appeared  fully  to  answer  the  end  proposed, 
of  rendering  the  canvass  soft  and  pliable,  of  preventing  il^ 
crackings  or  the  paint  peeling  off,  and  ^hich  in  the  old 
method  had  been  a  subject  of  much  complaint. 

John  Pridv-,  lieuteaant  and  commianderof  the  Gladiator, 
and  formeriy  c6nim;inder  of  the  Dapper,  on  which  latter 
ship  a  set  of  bahmiock  cloths,  painted  after  Mr.  Anderson's 
method,  appeared. fully  to  answer  the  end  proposed. 

P.  F,  Wyatt,  oil-  and  colour  man,  Portsca,  stating  that 
he  had  seen  canvass  painted  aftf»r  Mr,  Anderson's  new  me- 
thod, which,  after  a  trial  of  sixteen  months,  remained  per- 
fectly soft  and  -pliable,  the  paint  by  no  means  cracking  or 
peeling  off,  and  that  the  gloss  was  retained,  though  it  had 
been  exposed  to  all  weathers.  He  further  added,  that  he 
had  !^ecn  the  paint  prepared  by  him  from  old  painted  canvass 
found  unserviceable,  and  had  worked  and  painted  there- 
with; that  it  was,  in  his  judgment,  very  good,  aud  would 
answer  either  on  canvass,  wood,,  or  iron. 

Ns.  DiDDEMs,  master  shipwright,  Portsmouth  dock- 
yard, stating,  that  Mr.  Anderson  had  proposed  to  him  to 
obtain,  by  calcination,  from  bid  unserviceable  painted  can* 
vass,  the  paint  which  had  been  laid  thereon ;  that  such  ex- 
periment was  made,  and  four  hundred  weight  of  dry  8eF<- 
viceabfe  paint  prepared  from  one  ton  of  such  canvass;  that 

he 
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he  had  seen  it  when  ground  in  oil  and  laid  on  work,  when 
it  appeared  to  poases'Js  all  the  properties *of  good  paint,  and 
had  therefore  been  recommended  by  him  to  the  Navy  jBoard. 

SIR,  " 

In  answer  to  your  letter  of  the  25th  of  April,  in  which 
you  informed  me  that  the  committee  were  desirous  that  I 
should  furnish  them  with  a  sample  of  canvass  painted  in  the 
old  method,  and  another  on  .my  improved  plan,  I  trust  that 
I  shall  be  able  fully  to  comply  with  their  request.  In  the 
Hm  place^  I  have  sent  a  sniall  sample  of  the  residuum  of 
the  burnt  caiivass,  fit  for  grindiiTg  in  oil  for  paint,  also  a 
piece  of  canvass  painted  therewith,  marked  No.  1 ;  another 
piece  painted  lifter  the  old  method,  marked  No.  2 ;  another 
pFece  painted  according  to  my  process,  marked  No.  3 ;  aind, 
lastly,  a  pieco  finished  entirely  with  a  new  composition, 
marked  No.  4;  each  sample  having  i^ceived  three  coats. of 
paint.  Uponiexamining  No.  2^  you  will  find  it  becoming 
from  time  to  time  more  stubborn,  in  consequence  of  the  paint 
hardening;  and  when  a  small  ridge  is  f(>rmed  in  it,  by  press* 
ing  it  between  the  finger  and  thumb,  it  will  soon  discover 
that  it  is  subject  to  crack,  and  by  this  means,  permitting  the 
wet  to  enter  it,  will  soon  rot  the  canvass. 

The  space  of  time  proper  betweeil  laying  on  the  new  pre- 
paration and  the  second  coat,  ought  to  be  one  entire  day  ; 
but  if  saving  time  is  an  object,  the  second  coat  may  be  put 
oa  the  day  following  the  first;  for,  if  the  canvast  is  placed  in 
an  Advantageous  situation  for  drying,  the  composition  will 
.  dry  or  harden  so  as  not  to  rub  off.  , 

Canvass  finished  entirely  with  the  composition,  leaving  it 
to  dry  one  day  between  each  coat,  will  not  stick  together  if 
laid  in  quantities,  as  you  'will  £nd  by  making  experiments 
on  the  sample  No.  4. 

Since  the  Navy  Board  have  given  directions  for  ships'  can- 
vass to  be  painted  according  to  my  method,'  I  find,  upon 
calculation,  that  I  have  painted  upwards^of  twenty  thousand 
yards  since  November  last,  a  great  part  of  which  has  not 
been  hung  up  for  painting  and  drying  more  than  one  week, 

'  "     aa 
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as  no  more  time  could  be  allowed  me,  in  consequence  of 
«bip8  sailing.  My  plan  was  therefore  to  lay  op  the  pompo- 
tition  the  first  day>  to  coat  it  the  second  day,  and^  leairing 
one  intermediate  day,  to  6nish  it  on  the  fourth.  Three  days 
were  then  allowed  it  to  dry  and  harden  ;  and  when  after- 
wards taken  down  and  folded  together  in  cloths,  containing 
sixty  or  seventy  yards,  they^  did  not  stick  together. 

Having  no  means  of  giving  information  to  persons  con- 
cerned in  grinding  colours,  so  well  as  through  the  m^diuni 
of  ibe  Society  of  Arts,  8pc.  I  beg  Jeave  further  to  relate  how 
I  have,  for  the  last  three  years,  saved  the  labour  pf  three" 
men  out  of  foiir  in  grinding  colours  with  the  comiqon  mills 
employed  for  that  purpose.  Ope  mill  has  ever  beep  con-r 
ifidered  sufficient  for  a  man  to  turn,  whereas  ope  man  caa 
now,  .with  perfect  ease,  turn  four  mills;  this  is  effecjked  by 
placing  two  n^ills  on  each  side  of  the  winch,  so  close  as 
only  to  leave  rooin  for  the  Dy  wheel  to  play  between  them. 
The  spindles  of  each  on  either  side  are  locked  tog^her  by  a 
small  iron  collar,  with  a  pin  passing  though  iu  Jhe  dis^anc^ 
of  the  mills  thus  paired  from  each  other,  in  order  for  the 
man's  standing  between  them  to  turn,  is  two  feet  six  inches. 
The  distance  of  the  arms  of  the  winch  sc,rewed  on  4be  end 
of  the  spindles  On  either  side,  is,  two  feet  two  ipches;  .the 
length  of  the  arm  is  o»e  foot  six  itic}^is  j[rom  the  spindles  to 
the  bar  across  whidi  the  roan  clasps  in  order  to  turn. 

Fly  wh^ls  at  the  extremity  are  impediments.  Necessity 
wa^  truly  the  mother  of  invention  to  me  in  this  case,  as  I 
had  great  demand  for  paint,  and  I  was  not  allowed  men 
sufficient  for  the  work  in  the  common  way. 

Persons  will  scarcely  believe,  without  seeing  th^  experi- 
ment, the  ease  with  which  they  turn.  If  fi  little  extraordinary 
jnotion  is  first  given  them,  and  th?y  are  then  leftalone,^  they 
will  continue  to  go  rotind  sixteen  times |  so  that  a  man  wit^ 
one  hand  may  turn  them. 

I  fim,  sir,  your  obedient  humble  servant,  ^         - 

Wm.  Ande&son^ 

Fortsea,  May  6,  1807. 

To  C:\TAyLt)ii,  M.D.  Sec. 


SIR, 
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I  HAVE  Stated  to  the  Admiralty  Board  the  several  im^ 
provements  made  by  me  in  paint  work ;  and  in  consec^euce 
thereof  they  have  desired  the  principal  officers  of  our  yard 
to  report  to  them  on  their  merits.  The  officers,  who  have 
for  diore  thaa  twelve  months  past  daily  had  the  jexeputien 
of  them  under  their  inspection,  have  recommended  the  same 
in  stronger  terms,  and  the  advantages  thereof,  to  the  lords 
commissioners,  beyond  my  statenocnt.  I  have  enclosed  to 
you  a  certificate  relative  to  the  4»hip  Hibernra,  which,  arrived. 
here  the  12th  of  May  last,  and  for  which  vessel  T  painted  a 
set  of  hammock  cloths,  containing  thirteen  hundred  yards 
of  c^nvassj^  in  June  1806,  after  my  new  method* 

I  am,  sir,  your  obedient  humble  servant,   ^ 

Wm»  Akbersok. 

Portsmouth,  Nov.  27,  1807. 

Tq  C.  Taylor,  IW.D.  Sec. 


XXV.  Experiments  on  varions  Earths,  wider  taken  with  the. 
View  of  ascertaining  whether  they  are  metallic  Ojtkiei^ 
By  David  Moshet,  Esq. 

±  HE  late  interesting  experiments  of  Mr.  Davy  in  metaflizin*  ^ 
'soda  and  potash,  hive  brought  to  niy  recollection  a  tra'n  <if 
eJtpetiments  in  which  I  was  engaged  eight  years  ago,  with 
a  view  to  metallize  some  of  the  earths.  Thou^i  considerably 
disappointed  in  my  first  attempts,  yet  I  have  repeatedly  re- 
turned  to  the  charge  with  increased  bope^,  but  without  ob- 
taining any  thing  like  a  perfect  result, 

Tn  giving  to  the  public  a  detail  of  niy  experiments,  it  it 
impossible  that  I  should  mean  to  bring  them  forward  with 
any  view  to  a  comparison  with  the  perfectly  orie^nal  aii& 
•atisfactory  results  of  Mr.  Davy.'  Our  modes  of  operating 
were  so  totally  diSerent,  that  similar  results  could  not  tie 
expected*  Should,  however,  any  beneficial  or  useful  pur- 
pose arise  from  the  knowledge  of  the  new  metals ;  then,  so 
"fer  as  a  simple  mode  of  operation  goes,  my  reasonings  anil 
practice  may  be  o(  service  to  others  who  may  engage  in  a 
siiDilar  undertakmg. 

My 
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My  first  experiments  were  made  with  pure  earths,  clay, 
silex,  lime,  barytcj),  and  strontian,  considering  them  as 
metallic  oxides,  whose  oxygen  might  be  carried  off  by  pre- 
senting them  with  carbon  at  a  high  temperature,  and  secured 
from  the  access  of  air.  This  reasoning  I  carried  into  prac- 
tice by  cementation  for  hours,  and  sometimes  for  three  or 
four  days.  Various  earths  were  exposed  imbedded  in  Unely- 
pounded  charcoal.  These  were  afterwards  freed  from  the 
<^rbonaceous  matter,  and  exposed  to  fusion  in  high  heats 
in  a  wind  furnace.  Clay  and  silex  I  found  infusible  under 
the  highest  beat  that  cbuld  be  urged.  Bar^tes,  lime,  and 
irtrontian,  were  fused  with  various  proportions  of  charcoal, 
but  no  result  Occurred  from  whtcli  any  conclusfon  could  be 
drawn  favourable  .to  the  idea  of  either  a  part,  or  the'whole, 
of  the  oxygen  having  been  removed  from  the  respective 
earths,  nor  was  it  fouini  that  any  loss  of  weight  took  place, 
(as  is  the  case  with  iron  ores,)  which  would  not  have  oc- 
curred by  simply,  exposing  these  substances  to  the  same 
'  ttmperature.  The  glasses  resulting  ^rdm  the  different  fu- 
sions were  various  ifi  colour,  whitish,  opaque,  brownish, 
and  black.  The  only  circumstance  which  indicated  change 
was  in  the  barytes,  the  different  fusions  of  which  always 
gave  a  thin  pellicle  on  the  surface  that  never  was  resolved  to 
glass,  but  was  always  strongly  alkaline.  This,  at  the  time^ 
I  could  not  account  for,  nor  till  Mr.  Davy's  discoveries  were 
aiMiounccd.  ^he  probability  then  appeared,  that  this  was  a 
portion  of  the  baryiium;  which,  during  the  operation,  had 
been  metallized,  but,'  in  cooling,  had  again  attratted  oxygen 
from  the  atmospheric  air,  and  had  passed  imo  the  state  of 
an  alkaline  earth. 

After  many  ex|>eriments,  lat  that  time  abandoned  the 
pursuit^  and  arranged  those  specimens  of  glass  which  ajv. 
j>eared  most  fit  for  future  examination,  should  the  subjt^ct 
present  itself  under  any  new  shape.  Some  years  after\yard:?, 
having  occasion  otherwise  to  examine  the  boxes  in  which 
these  specimens  were  kept,  I  was  much  surprised  to  fiud^ 
that  many  of  the  glasses  had  become  converted  into  a  fin(i 
powder.  I  was  induced,  from  a  similar  circumstance  hav- 
ing t^ken  place  with  a  glass  of  manganese^  to  infer,  that  in 
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the  origipal  experiment  a  de-oxidation  had  tak^  phicc, 
and  that  by  the  reassumption  of  oxygen  the  present  effect 
had  been  produced. 

I  then  thought  of  pursuing  some  mode  of  operation  which 
would  enable  me  to  delect  what  proportions  of  oxygen  were 
united  to  the  various  earths..  This  I  thouglit  of  accom- 
plishing by  a  sec  of  comparative  experiments  in  the  fusing 
of  pure  malleable  iron  with  the  diflfercnt  earths.  Iron  being 
a  bighly  oxidable  metal,  the  quantities  disappearing  would 
indicate  the  comparative  quantities  of  oxygen  in  each  of  the 
earths.  This  was  with  a  view  to  form  the  most  ample  data 
for  subsequent  experiments,  and  to  compare  the  alkalis 
with  alkaline  earths.  These "  experiments  embraced  a 
number  of  sub$tanGes,  as  will  be  brought  forward  in  the 
detail. 

I*-r-200  grains  of  calcareous  earth  (very  pure  Paris  white)^ 
deprivcrl  of  its  carbonic  acid,  were  mixed  with  50  grains  of 
iron  filings :  the^e  were  mixed  together  and  exposed  to  a 
high  degree  of  heat ;  a  j)erFect  fusion  oFtbc  earth  had  taken 
place,,  which  was  now  converted  into  a  black  glass  of  a  detp 
jetty  lustre.'  Two  small  but  finely  polished  spherules  of 
metal  were  obtained  weighing  12  grains — loss  by  oxidation 
38  grains,  or  76  per  cent.  It  may  be  proper  to  state  here, 
that  50  grains  of  malleable  iron  filings,  the  same  used  in 
this  and  the  following  experiments,  were  fused  per  se'm  ten 
minutes,  and  the  button  formed  in  consequence  weighed 
^  47i  grains— loss  only  71  per  cent. — oxidation  in  consequaica 
of  the  calcareous  earth  nearly  70  per  cent.  more. 

IT. — 100  grains  of  pure  bar^tes  and  50  grains  of  filings  of 
malleable  iron  were  fused  togtiher.  A  black  brownish 
opaque  glass  was  obtained,  and  beneath  a  smooth* skinn^ 
metallic  sphende  was  found  ii'cighing  9'.  grains — loss  40} 
grains — equal  to  81  per  cent.  From  the  portion  of  the  eartf) 
to  the  iron  in  this  experiment  l)eing  double-,  in  place  of 
quadruple;  as  in  the  last  experiment,  it  was  inferred  that  too 
grains  of  calcareous  earth  would  oxidate  19  grains  of  iron, 
whereas  100  grains  of  barytes  in  this  experiment  oxidated 
4 Ij  grains,  , 
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,  IIL— 100  grains  of*  carbonate  of  baryta  ia  a  aifaikur  9M^ 
periinent  oxidated  only  41 1  grains  of  iron  ** 

IV.-*100  grains  of  carbonate  of  stroniian  deprived  of  \ii 
carbonic  acid  oxidated  Ql}  grains  of  iron^ 

V.-^lOO  grains  of  potash  oxidated  28  grains  of  Iron. 

VI.'-^IOO  grains  of  salt  ef  tartar  oxidated  82f  grains  ot 
iron.  , 

VIIw-*-^00  grains  of  calcined  borax  oxidated  a|  grains  of 
iron. 

VITL— 100  grains  of  window  glass,  composed  of  two  p^rts 
of  soda  and  two  of  Lynn-sand,  oxidated  4i  grains. 

IX.— >100  grains  of  bottle  glass  oxidated  3  grains  of  iron* 

X.-^100grain8  of  roasted  iroostone,  containing  iron  48*5 } 
oxygen  15*3;  earths  36*= 100,  oxidated  33  grains. 

XL — 100  grains  of  manganese  in  a  similar  experiment 
oxidated  S5|  grains. 

It  appeared  from  these  experiments,  that  either  barytea 
contained  the  greatest  dose  of  the  oxidable  principle,  or  that 
it  gave  it  out  ^o  iron  with  the  greatest  facility.  It  was  there* 
fore. fixed  upon  as  the  most  proper  subject  for  further  expe- 
riment, the  details  of  which  I  shall  sute  as  shortly  as  pos- 
sible. 

XII.— 100  grains  of  pure  barytes  were  exposed  to  a  heal 
of  168®  ,of  Wedgwood.  An  emerald-coloured  glass  was 
obtained,  which,  in  cooling,  arranged  itself  into  numerous 
small  squares ;  the  surface  was  covered  with  a  crust  or  pel-* 
liclc  very  like  an  oxide  of  nickel. 

XIII. — 100  grains  of  bar>'tes  mixed  with  10  grains  of 
Charcoal  were  exposed  to  the  same  heat.  The  result  was  a 
dark-green  glass,  accompanied  with  a  similar  saline  crusty 
rather  more  of  a  coppery  colour.  The  charcoal  had  disapr 
peared. 

XIV.— The  same  experiment  was  repeated  with  20  grains 
of  charcoal.  The  fusion,  though  exposed  to  as  high  a  heat, 
was  less  perfect.  A  greater  quantity  of  the  apparent  oxide 
was  formed,  and  a  proporiionably  less  quantity  of  glass. 

*  The  result  of  this  experiment  being  the  same  at  EzperimeDt  U.,  Mr.  M. 
has  prd>ablv  made  a  mistake  in  copying  his  notes*— £dit. 

i  XV.— Thi% 
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XV.*— This  ex()eriajent  was  performed  with  100  grains  of 
pure  barytei,  200  grains  of  iron-stone,  and  8  grains  of 
charcoal. 

The  reasoning  which  suggested  the  use  of  iron-stone  pro- 
ceeded ujKMi  the  supposition  that  the  surface  incrustation 
was  an  oxide  of  barytes  (barytium),  effected  to  a  certain 
stage  of  purity,  in  consequence  of  fusing  purje  barytes  with 
charcoal.  It  seemed  probable  that  the  addition  of  a  second 
i^ffinity  would,  with  the  ^id  of  the  charcoal,  tend  to  remove 
the  more  fixed  and  ultimate  portions  of  oxygen  over  which 
the  charcoal  had  no  fpp\yer.  It  was  conceived  that  the  iron-r 
stone,  not  being  saturated  with  oxygen,  might  withdraw  a 
portion  of  that  suppos^  to  exist  in  the  partially  revived  ba- 
rytes, and  tend  to  metallize  the  result.  Malleable  iron,  as 
In  the  other  experiments,  might  hav^  been  useJj  but  as  this 
would  always  have  entailed  the  presence  of  a  button  ofarpn, 
the  result,  it  was  supposed,  would  be  attended  with  some 
uncertainty.  In  the  present  experiment  it  was  thought 
proper  tp  reduce  the  quantity  of  charcoal  to  eight  grains^ 
lest  any  part  of  the  iron  contained  in  the  oxide  might  thereby 
be  revived. 

This  experiment  being  exposed  to  a  similar  heat  as  the 
others,  a  flat  blackish  mass  was  obtained  weighing  270 
grains — loss  of  weight  in  the  whole  38  grains.  The  iron-» 
stone  alone  ought  to  have  lost  70  grains.  It  was  therefore 
inferred,  that  some  new  combination  had  taken  place,  and 
what  in  other  experiments  would  have  been  volatilized,  in 
this,  became  fixed.  When  the  mass  was  divided,  it  exhi-^ 
bited  an  imcomnion  appearance  :  the  surfajce  was  covered 
with  a  black  de-vitrifjed  glass  ;  the  fracture  showed  a  beau- 
tiful metallic  crystallization  and  brilliancy,  Svith  some  large 
metallic  plates  not  unlike  carburet  of  iron.  Toward  the 
lower  edges  of  the  button  the  crystallization  was  very  per- 
fect. AkhoMgh  this  mass  had  all  the  beauty  and  splendour 
of  a  metallic  i^egulus,  yet  there  was  a  great  deficiency  of 
metalline  property  :  it  was  eagerly  brittle,  and  easily  reduced 
to  a  powder ;  exhibited  little  or  no  lustre  in  grain,  or  when 
scratched  with  a  knife  point.   This  experiment  was  repeated 
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under  various  temperatures,  but  without  being  fnpi^  suc- 
cessful in  producing  the  metal  in  a  state  of  greater  purity. 

XVI.^ — 100  grains  of  pure  baryes,  200  of  iron-stone,  and 
10  of  charcoal,  fused  together,  gave  the  following  result : 
Surface  a  black  shining  glass  of  considerable  thickness,  co- 
vering a  perfect  crystallized  regulus  of  the  feamc  matter  as 
was  found  in  Experiment  XV.  The  same  want  of  metallic 
property  was  evident  in  this  as  in  the  last,  though  the  spe- 
cific gravity  of  the  mass  was  very  much  increased.  On  one 
side  (and  not  under  the  imperfect  regulus  of  barytium)  was 
found  a  metallic  spherule,  supposed  to  be  revived  by  the 
addition  of  the  two  grains  of  charcoal— it  weighed  If-  grain. 

XVII. — 100  grains  of  pure  barytes,  JOO  of  iron-stone, 
and  13|  of  charcoal,  gave  a  result  similar  to  the  former  ia 
point  of  glass.  A  smaller  and  more  perfect  regulus  was 
found  under  it,  alongside  of  which,  as  in  the  former,  wa# 
found  a  metallic  spherule  of  iron  weighing  10  grains. 

XVIII. — 100  grains  of  pure. barytes,  with  200  of  iron- 
stone, and  20  of  charcoal.  The  result  of  the  fusion  of  this 
compound  presented  something  different  from  any  of  the 
former.  A  button  of  iron  was  found  weighing  33  grains  ;^ 
this  was  surmounted  by  a  black  glass,  which  now  con- 
tained no  barytium.  Over  this  glass,  and  immediately  on 
the  surface^  a  metallic  crust  presented  itself.  It  was  cry- 
stallized in  small  concentric  radii  inclining  to  a  brownish 
silvery  colour,  and  brightened  k.  little  under  the  file.  It  had, 
in  every  respect,  a  more  metalline  appearance,  and,  so  far 
as  polish,  continuity  of  grain  and  lustre  were  concerned,/ 
was  much  superior  to  any  of  the  former  results. 

The  same  experiment  was  repeated  again  and^  again, 
sometimes  with  increased  doses  of  if  on-stone  and  charcoal ; 
but  none  of  the  results  were  more  perfect  than  the  present. 
Despairing,  therefore,  of  any  thing  more  perfect  with  iron 
oxide  and  charcoal,  it  was  resolved  to  try  the  effect  of  mal- 
leable iron  filings  in  place  of  iron  oxide.  Having  used  all 
the  pure  barytei  in  my  possession,  the  following  experi- 
ments were  made  with  a  fine  crystallized  specitnen  of  car- 
bonate of  barytes. 
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XIX.-^115  grains  ofthis  carbonate  were  exposed  for  two 
hours  to  a  high  red  heat^  and  cafne  out  unchanged^  both  as 
to  weight  and  appearance. 

XX. — 40  grains  pounded  small  were  exposed  to  a  high 
white  heat  in  a  Cornwall  clay  crucible.'  A  rough  whitish 
niass  was  obtained,  which  e\ridently  had  been  fused — weight 
3d  grains.  Loss  4  grains,  supposed  to  be  carbonic  acid. 
It  was  remarkable  that  the  present  result  in  cooling  under- 
went several  shades  of  colour  chiefly  metallic  ;  a  green  suc- 
ceeded by  a  vivid  purple  was  the  most  decided. 

XXI. — go  grains  of  this  same  carbonate,  pounded  small, 
and  45  grains  of  iron  filings  were  mixed  together  and  fused: 
the  upper  surface  of  the  result  was  covered  with  a  brovvnish 
silvery  enamef  regularly  crystallized  in  small  stars,  each  radi- 
ating from  a  common  centre.  The  thickness, of  this  me- 
tallic crust  was  nearly  one-sixteenth  of  an  inch.  Its  frac- 
ture presented  brilliant  crystallized  facets  of  a  highfy  metal- 
lic appearance.  Under  the  barytium  was  found  a  jet  black 
shining  glass,  in  which  was  inserted  a  sjnooth  button  of  iron 
weighing  20  grains.  Beneath  this  button  was  Another  layer 
of  barytium  regularly  crystallized,  but  of  a  less  metallic  ap- 
pearance than  the  upper  stratum.  In  this  experiment  90 
grains  of  carbonate  of  barytes  had  furnished  the  means  ol 
oxidating  25  grains  of  iron. 

XXII. — 50  grains  of  carbonate  of  barytes,  and  an  equal 
quantity  of  iron  filings,  gave  by  fusion  a  double  stratum  ol 
barytiuin.  Interposed  between  was  a  layer  of  black  glass ; 
the  crystallization  and  brilliancy  of  the  upper  stratum  and 
the  general  appearance  of  the  whole  were  very  similar  to  the 
last  experiment.  The  button  of  iron  found  in  this  result 
weighed  33  grains.  Loss  17  grains  oxidated  by  50  grains 
of  carbonate  of  barytes. 

.  This  experiment  was  repeated  with  various  proportions  ol 
the  carbonate  of  barytes  and  the  iron,  and  with  greatei 
quantities  of  matter,  yet  none  of  thera  were  so  perfect  as 
those  detailed  in  the  foregoing  experiments.  Greater  quan- 
tities of  the  apparent  regulus  were  obtained,  all  tending  tc 
the  same  crystalline  arrangement,  but  inferior  in  point  6\ 
colour  and  brilliancy. 

L  2  I  nex 
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I  next  varied  the  experiments  in  the  following  manner: 
Iron  ore  was  de-oxygenated  almost  to  a  state  of  nietallic  pu- 
rity. The  ore  in  this  state  consisted  of  90  parts  of  iron^ 
with  which  a  little  oxygen  was  siill  combined,  and  10  parts 
of  calcareogs  earth. 

XXIf  T, — 280  grains  of  this  ore,  and  280  grains  of  carbo- 
nate of  barytes  were  fused  together,  and  the  result  was  as  fol- 
lows^: ^  double  stratum  of  the  reguline  matter  was  formed; 
the  upper  evidently  more  metallic  than  that  Below  ;  yet  the 
general  appearance  of  this  was  less  metallic  than  the  results 
of  Expen  XXI  and  XXI  J.  The  button  of  iron  wa-i  covered 
on  its  surface  with  a  silvery-white  circle  delicately  crystal- 
lized in  the  starry  form  peculiar  to  the  barytium  ;  and  this 
being  the  first  crystallization  of  that  form  I  had  ever  seen  on 
iron,  I  was  led  to  infer  that  an  alloy  had  taken  place  be- 
tween the  iron  and  the  metal  of  the  barytes.  The  weight  of 
this  button  was  found  to  be  172  grains.  Loss  108  grains 
of  matter,  which,  taken  at  tj;ie  rate  of  90  per  cent,  of  metal 
in  the  ore,  gives  the  quantity  of  iron  oxidated  by  280  grains 
of  barytes  97-i^  grains,  or  34-525-  grains  of  iron  from  100 
grains  of  carbonate  of  barytes,  a  result  but  little  different 
from  the  last  experiment. 

Similar  experiments  were  performed  with  various  propor- 
tioris  of  the  barytes  and  de-oxygenated  ore;  and  correspond- 
ing results  were  obtained.  When  the  iron  existed  in  eqjiial 
portions  to  the  barytes,  a  quantity  of  crystallized  regulus 
was  obtained  nearly  equal  to  one  half  of  the  result — the 
'  other  half  being  always  a  black  glass.  When  a  greater  pro- 
portion of  iron  filings  was  used,  and  to  the  extent  of  two 
parts  to  one  of  the  barytes,  a  greater  proportion  of  the  re- 
gulns  v.'as  obtained  ;  but  then  the  experiment  was  difficult  to 
manage,  from  the  great  heat  necessary  to  fuse  so  large  a  re- 
lative proportion  of  nialleable  iron,  without  destroying  the 
barytes  altogether.  On  the  contrary,  when  the  carbonate  of 
barytes  or  pure  barytes  were  used  to  the  extent  of  two  parts 
*to  one  of  iron  filings  or  oxidated  iron,  the  mass  was  chiefly 
resolved  into  a  glass,  and  the  greatest  part  of  the  iron  w^ 
oxidated  :  the  quantity  of  regulus  small,  a  1*1  d  a  ptMlect  re- 
sult always  precarious,  fro;n  the  violent  action. of  ihcbarytos 
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upon  the  cTay  of  the  eruciblc.  In  this  respect ^barytes  re- 
sembles some  rich  oxides  of  iron,  which  are  totally  uncon- 
finable  in  a  clay  crucible  at  a  high  temperature.    . 

After  making  two  hundred  e«perinients  without  having 
obtained,  what  I  thought,  a  perfect  globule  or  regulus  of 
pure  metal,  I  abandoned  the  subject  till  new  reasonings  and 
after-redection  should  point  out  any  new  tract  which  was 
likely  to  lead  to  more  success.  I  was  satisfied  that  I  had  ' 
obtained  an  approach  to  metal,  and  was  even  convinced  that  ^ 
the  metal  at  one  part  of  the  operation  was  more  decidedly  so 
than  it  afterwards  appeared  to  be  when  examined  cold  :but 
I  was  not  at  all  satisfied  that  the  regulus  I  had  obtained 
was  in  its  ultimate  state  of  purity. 

Disappointed  in  my  hopes  of  success  with  barytes,  my 
experiments  on  lime  and  strontian  were  few  ;  but  limited  as 
they  were,  1  was  convinced  that  they  were  similar  com- 
pounds, and  capable  of  decomposition.  I  did  not  succeed 
in  obtaining  so'compact  reguli  as  with  the  barytes,  but  both 
of  them  showed  metallic  crystallization  upon  the  surface, 
although  apparently  more  volatile  and  destructible  than  those 
of  bar)'tes. 

Should  I  at  any  future  time  increase  my  experiments  on 
these  substances,  and  should  the  results  point  to  any  thing 
new  and  likely  to  be  beneficial,  I  shall  communicate  them. 
\I  am  confident  that  an  increased  knowledge  on  the  subject 
of  lime-stone  will  prove  highly  interesting  to  the  manufac- 
turer of  iron.  The  single  circumstance  of  its  being  a  me- 
tallic substance  combined  with  oxygen,  and  as  such  acting 
its  partin  the  operations  of  the  s^nelting  furnace,  will  enable 
him  to  explain  facts  that  cannot  be  reconciled  to  any  past 
reason'mg  or  knowledge  on  the  subject. 

In  regard  to  silex  or  clay,  considered  as  metallic  oxides, 
I  have  been  able  to  ascertain  nothing  decisive.  They  seem 
not  (judging  from  the  cxpcrimeitts  I  have  made)  in  the 
most  distant  manner  allied  to  the  other  three  earths,  though 
they  may  be  more  akin  to  each  other.  It  is  possible  that 
silex  may  prove  to  be  clay  completely  deprived  (or  nearly  so) 
of  all  its  nioisture.  Or,  in  other  words,  that  clay,  by  fire  or 
other  natural  processes,  becomes  oxygenateil  to  such  an  ex- 
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ent  as  to  convert  it  into  what  wc  call  silex.  May  clay  not 
rove  to  be  water  -and  oxygenj  and  silex  this  ojtygen  with-' 
ut  water  ? 


iXVI.  Proposal  for  altering  the  Scale  of  the  Thermometer. 
By  Richard  Walker,  Esq.,  Oxford. 

To  Mr.  TiLLQCif, — Sir, 
L  BEG  leave  to  announce,  t,h  rough  the  medium  of  your  useful 
Vliscellany,  an  intention  I  have  of  offering  to  the  public 
lotice  an  alteration  in  the  scale  of  the  thermometer,  which 
Tiany  of  my  friends,  as  well  as  myself,  have  adopted,  from 
1  persuasion  of  its  being  founded  on  the  truest  principle. 

The  alteration  I  shall  suggest,  and  which  presented  itself 
luring  the  long  course  of  my  thermometrical  experiments, 
[  §hall  only  briefly  .state  now,  reserving  a  fuller  account  of 
the  reasons  which  induced  me  to  adopt  the  scale  I  now  pro- 
pose to  another  opportunity. 

The  two  fixed  points,  viz.,  the  fre^^ing  and  boiling  pointsi^ 
of  water,  as  they  have  hitherto  been;  will  probably  never 
fail  to  be  continued,  as  being  perfectly  sufficient  for  th^ 
accurate  adjustlnent  of  thermometers. 

The  commencement  of  the  scale,  and  the  numbeif  of  di- 
visions, only  appear  to  claim  attention.  With  respect  to  the 
first,  since  neither  of  the  extremes  of  heat  or  cold  (to  speak 
familiarly)  are  likely  to  be  ascertained,  the  hope  of  fixing 
O  at  either  of  these  may  be  entirely  relinquished,  and  it  re- 
mains to  fi}^  0  at  the  fittest  intermediate  point. 

Hence  I.  presume  to  propose  the  following  mode  of 
gradviation,  stating  briefly  the  principle  on  which  I  pro- 
ceeded. Having  ascertained  that  the  temperature  of  62°  of 
Fahrenheit  is  the  leiiiperature  at  which  the  human  body  iq 
health  i^  conscious  of  no  inconvenience  from  heat  or  cold, 
and  that  %  deviation  from  that  point  of  only  one  or  two  de- 
grees, above  or  below,  actually  produces  that  eflfect,  under 
ordinary  cirfumstances,  I  fixed  my  zero  of  0  there. 

With  respect  to,  the  divisions,  I  adopted 'those  of  Fah* 
renheit.  from  an  opinion  of  tha,^  being  ^he  fittest,  consider- 
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On  ike  DistiUatiim  of  recent  and  of  dried  Fe^etalUs.  l€J 
ing  those  of  Reaumur^  th(2  centigrade^,  &c.,  ias  being  too 
fevsr^  an4  decimal  divisions  unnecessary  in  a  theroiometri- 
cal  scale* 

Hence  it  will  follow,  that  0  being  placed  at  62^  of  Fah- 
renheit, 150P  will  be  the  boiling,  and  minus  30°,  the  freez* 
ing  points  of  water ;  and  all  other  points  on  Fahrenheit's 
scale  may  be  reduced  to  this,  by  subtracting  62  for  any 
degree  above  0  of  Fahrenheit ;  and  adding  62  for  any  degrf^ 
below  O. 

I  shall  only  add^  at  present^  that  there  is  a  very  convenient 
mechanical  mode  of  adjusting  this  scale  in  the  construction 
of  thermometers. 

For  ordinary  meteorological  purposes,  a  scale  of  this  kind 
extending  to  65  degrees  aboye  0^  and  as  many  degrees  below 
P,  will  be  sufficient. 

Rd.  Walker. 

Queen-Street,  Oxford, 
Feb.  17,  1809. 


XXVII.  On  the  Difference  between  the  Products  obtained 
by  Distillation  of  recent  and  of  dried  Vegetables.  By 
Mr.  Gabden,  of  Old  Compion  Street^  London*. 

JL  HAT  most  recent  vegetable  bpdles  during  the  process  of 
desiccation  undergo  a  material  change  in  their  external  ap- 
pearances becomes  evident  frofn  mere  inspection ;  but  that 
an  alteration  frequently  takes  place  in  their  phys.ical  proper- 
ties, and  also  among  their  constituent  principles,  by  that 
process^  has  not^  perhaps,  in  every  case,  been  so  clearly  « 
established. 

Our  knowledge  indeed  of  the  physical  properties  of  vege- 
table substances,  obtained  from  an  acquaintance  w.uh  their 
chemical  composition,  has  hitherto  made  but  little  progress ; 
arising,  no  doubt^  from  ^he  exceeding  alterabillty  of  their 
nature,  when  subjected  to  those  processes  usually  employed 
for  disuniting  their  component  parts  ;  some  of  their  ingre- 
dients being  too  volatile  to  be  retained,  while  others  become 
so  modified  by  the  action  of  moderate  temperatures,  as  to 

♦  Cjmmunicated  by  Mr.  Garden.    , 
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nder  it  difficult  to  trace  the  precise  order  of  union  which 
ose  elements  maintained  in  the  original  compound.  Thus 
is  found  that  vegetables,  both  of  the  noxious  and  escu- 
ai  kind,  yield  by  that  species  of  chenncal  decompositibn 
hich  is  effected  by  fire,  the  same  common  elementary 
inciples;  whence  it  follows,  that  the  precise  nature  of  a 
getable  cannot  be  determined  by  the  mere  knowledge  of 
\  constituent  parts.        , 

VV^hen  the  recent  leaves  of  vegetables  are  exposed  to  a  de- 
ee  of  heat  but  little  exceeding  the  medium  temperature  of 
ir  climate,  an  evident  change  is  quickly  produced ;  their 
ilk  becomes  greatly  diminished ,  their  colour  less  vivid; 
e  fragrance,  if  they  possessed  any,  is  in  most  cases  con- 
lerably  impaired,  and  in  some  instances  totally  destroyed  : 
will  also  be  found  that  a  considerable  loss  of  weight  has 
•en  sustained. 

These  obvious  changes  may  chiefly  be  referred  to  the 
aporation  of  aqueous  moisture,  dissipation  of  the  aroma, 
id  loss  of  a  portion  of  the  volatile  or  essential  oil.  That 
is  last  effect  does  not  take  place  is  an  opinion  entertained 
r  some  practical  operators,  who  maintain,  that  from  those 
:getabltfs  containing  essential  oil,  the  greatest  quantity  may 
5  obtained  by  previous^drying  before  they  are  submitted  lo 
e  process  of  distillation. 

It  is  not  my  intention  either  to  Combat  this  Opinion  or 
enter  into  a  detail  respecting  the  chemical  composition  of 
getable  bodies,  but  simply  to  st!tte  the  .following  fact, 
hich  has  lately  come  under  my  observation. 
A  quantity  of  the  dried  leaves  of  peppermint  (mentha  pi^ 
rita),  which  had  been  included  in  casks  well  closed  for 
rarly  two  years,  and  apparently  in  a  state  of  good  preser- 
Ltion,  were  exposed  to  distillation,  with  a  view  to  obtain 
e  essential  oil.  The  operation  was  conducted  in  a  com- 
on  still  furnished  with  a  connecting  refrigeratory,  and  the 
oducts  received  in  an  Italian  recipient,  such  as  is  usually 
nployed  for  the  separation  pf  the  lighter  essential  oils, 
fter  a  considerable  quantity  of  the  fluid  had  distilled,  and 
at  which  remained  tasted  but  little  of  the  plant,  the  pro- 
ss  was  discontinued.     On  examining  the  receiver^  it  was 

observed. 
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observed,  that  the  produce  of  essential  oil  was  excessively 
small,  notwithstanding  ihe*  quantity  of  leaA^es  which  had 
been  operated  upon  amounted  nearly  to  40  pounds. 

Apprehending  some  mismailagement  in  the  operation, 
another  (quantity  similar  to  the  preccdii^g  wa^  introduced  into 
the  still;  attending  at  ll>€  same  time  lo  every  circumstance 
which  could  possibly  be  imagined  to  faciiuale  the  develop- 
ment of  the  oil.  A  piece  of  basket-work  was  placed  in  the 
bottom  of  the  ??lil!,  aiid  a  quantity  of  waicr  was  added  suf- 
ficient io  give  'fluKiity  to  the  mass,  and  prevent  ihe  possi- 
bility of  empyreuma  taking  place;  added  to  these,  the  boil- 
ing point  was  allendcd  tovvith  care,  and.  the  tiist  portions 
of  the  Jistiliing  hcjuid  wcresuflered  only  todrrjp  siowly  from 
the  condensing  vessel. 

In  this  last  operation,  however,  the  value  of  the  products  * 
did  not  differ  materially  from  that  of  the  preceding;  and  the 
result  of  several  subsequent  disldlations  appeared  to  show 
that  the  essential  oil  could  not  be  obtained  from  the  dried 
plant  in  a  proportion  equal  to  that  afforded  when  in  a  recent 
stfte, 

In  the  respective  operations  it  was  observed,  that  although 
the  produce  of  oil  was  comparatively  inconsiderable,,  its  ab- 
sence seemed  to  be  balanced  by  an  abundant  produce  of 
water  highly  impregnated,  both  with  the  taste  and  flcivour 
pf  the  plant. 

This  circumstance  appears  to  warrant  the  presumption, 
that  the  herb,  notwithstanding  the  length  of  time  which  it 
had  been  enclosed  in  the  cask's,  had  not  suffered  so  much 
deterioration  as  the  diminished  produce  of  oil  might  seem  to 
indicate;  for  although  the  essential  oil  did  not  appear  in  an 
imcombiived  state,  its  pslrticles  may  have  undergone  some 
peculiar  modification,  in  virtue  of  which  ii  was  rendered 
more  soluble,  and  hence  the  increased  quantity  of  his>,hly 
impregnated  water  may  be  accounted  for. 

The  addition  of  alkaline   substance's  in  small  proportions 
has  been  supposed  by  some  to   accelerate  the  evoiution^  of 
volatile  oils  from  thtir  bases :  in  the  present  ca.se  this  expe- 
'  dient  was  not  productive  of  any  remarkable  effect,  , 
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XXVirt.  Report  on.  a  Manusoript  Work,  of  M.  Andue, 
J'wmerly  known  under  theNanw  of  P.  Chrysologub  dr 
Gr,  entitled  A  Theory  of  the  actual  Surface  of  the  Earth. 
By  MM.  Hauy,  Levxerre^  and  Cuvier.  Read  4a 
the  Class  qf  Mathematical  and  Physical  Sciences  in  the 
Natio7ial  Institute* * 

As  this  is  the  first  opportunity  which  has  hitherto  presented 
itself  pf  entertaining  the  class  with  geolo^cal  sub^cts^  it  will 
not  perhaps  be  considered  foreign  to  our  purpose  to  make  some 
general  reflections  on  the  manner  iii  which  a  society  such  as 
cursvtnay  and  ought  to  consider  this  kind  of  researches. 

The  natural  history  of  unorganized  bodies,  commonly 
called  crude  matter,  ot  minerals,  is  divided  into  two  principal 
branches.  In  the  one  we  examine  each  of  these  bodies  by 
itself,  and  in  its  physical  and  chemical  properties,  and  hence 
.determine  its  distinctive  characters,  and  its  rank  in  the  ge- 
neral system.  This  pan  has  more  particularly  retained  the 
name  of  mineralogy,  which  has  almost  always  been  culti- 
vated by  men  of  talents,  and  has  now  attained  a  degree  of 
^precision  and  exactness,  equal,  at  least,  to  that  df  all  the 
6ther  physical  sciences* 

The  object  of  the  other  branch  of  the  history  of  minerals 
is  the  reciprocal  position  of  their  different  species,  and  of 
the  masses  composed  of  one  or  more  of  these  species.  It  is 
this  branch  which  teaches  us  what  materials  constitute  the 
vast  extent  of  countries,  what  others  are  confined  to  vaqan* 
,cies,  crevices,  and  fissures  of  the  preceding;  it  shows  us 
what  substances  respectively  form  the  great  chains,  inferior 
moimtains,  ridges,  and  plains  ;  it  is  especially  occupied  with 
the  super-position  of  mineraUyand  enables  us  to  distinguish 
"between  those  which  always  bear,  and  those  which  always 
surmount  others,  or,  in  a  word,  to  discover  the  order  of  the 
'  different  strata.  To  this  branch  is  given  the  appellation  of 
geology,  geognosy,  or  physical  geography,  according  to  the 
extent  and  profundity  of  the  researches. 

It  is  evidently  a  science  susceptible  of  as  much  accuracy 
^    as  jpincra'ogy  properly  so  called.     To  give  it  this  qualhy, 
♦  From  Transactions  of  the  Institute,  ISQS* 
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\t  is  only  necessary  to  treat  it  as  all  the  natural  sciences 
ought  to  be;  that  is  to  say,  to  collect  with  care  the  parti- 
cular facts,  and  to  deduce  no  general  conclusions  until  these 
facts  are  collected  in  sufficient  numbers,  observing  always 
the  rigid  rules  of  logic. 

It  is  also  evident  that  this  science  constitutes  a  part  of  na^ 
tural  history  not  less  indispenable  to  the  knowledge  of  the 
globe  thap  mineralogy  itself.  It  is  to  the  latter,  what  the 
history  of  the  climate,  soil,  and  situation  proper  to  each 
pl4nt  is  to  t)ol«ny.  Its  utility  to  society,  if  it  were  once 
completed,  would  be  no  less  evident.  By  it  we  direct  our  . 
I^searchcs  for  divers  mintraU,  and  by  the  same  means  an- 
ticipate the  difficulties  and  expenses  attending  numerous 
"vvorks,  which  could  not  otherwise  be  known  but  by  expe- 
dience. Thus,  our  engineers  could  not  calculate  the  expense 
of  a  subterraneous  conduit  to  substitute  for  the  machine  at 
Marly  :  geology  taught  them  that  at  this  place  they  could' 
expect  to  find  nothing  but  chalk. 

The  miners,  who  are  more  intcrestecl  than  any  other  art- 
ists to  posseiis  this  kind  of  knowledge,  have  made  it  a  par- 
ticular study,  according  to  the  class  of  minerals  in  which 
they  are  engaged.  They  have  determined  the  characters  of 
mountains  with  metallic  veins,  and  know  perfectly  the 
countries  where  there  is  nothing  to  be  found,  and  tho^^ 
where  something  ms^y  be  gained.  But  from  the^  very  na- 
jlure  of  the  motives  by  which  they  are  influenced,  they  have 
almost  entirely  neglected  to  exjj^mine  districts  poor  in  metals. 
It  is  thus  that  in  our  vicinity  each  workman  knows  but  the 
kind  of  quarries  iri  which  he  works.  Hp  who  seeks  plaister 
of  Paris  neither  knows  what  is  above  nor  what  is  below  the 
strata  of  gypsum  :  the  quarrier  is  ignorant  ^hat  under  him  is 
potter's  clay,^  &c. 

{le  whp  is  the  least  acquainted  with  science,  will  feel  that 
a  study  which  furnishes  data  with  regard  to  all  the  useful 
niinerals,  similar  to  those  of  the  miners  on  metaHic  veins, 
must  be  of  the  greatest  importance  to  society  ;  and  that  \Vere 
it  extended  to  all  the  known  minerals,  it  would  form  ati 
fqually  agreeable  and  curious  branch  of  natural  philosophy. 
^t  is  probable  that  \ye  should  have  principally  studied,  with 

this 
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this  \iew,  ihe  surface  oi'  the  globe,  and  the  trifling  portion, 
of  iis  interior  where  we  are  able  to  penetrate  it,  if  there  had 
not  been  foaiid  n)incrals  entirely  crude.  As  these  mine- 
rals niiLst  have  been  originally  disposed  in  some  order,  wc 
should  not  ai  Hrsi  have  seen  in  their  disposition  proofs  of 
successive  action  and  of  revolutions,  if  a  very  great  part  of 
their  beds  hlid  not  been  replete  with  the  remains  of  orga- 
nized bodies.  The  fossils  and  petrifactions  indeed,  by  ex- 
citing curiosity  and  arousing  the  imagination,  have  given  a 
too  rapid  impulse  to  geology,  have  raised  it  too  superficially 
above  its  first  basis,  which  should  be  founded  on  fect«,  and 
carried  it  to  search  for  causes  vi^hich  should  have  been  its 
final  result.  In  a  word,  from  a  science  of  facts  and  obser- 
vations it  has  changed  into  a  tissue  of  hypotheses  and  con- 
jectures, so  vain  and  so  contradictory  that  it  is  become  al- 
most impossible  to  pronounce  its  name  without  a  smile. 

At  first  fossils  and  |)etrifications  were  considered  a«  lusus 
naturcBf  without  considering  what  it  really  meant.  But 
when  a  more  profound  study  had  shown  that  their  general 
forms,  their  texture,  and  in  many  cases 'their  chemical 
composition,  were  the  same  as  those  of  analogous  parts  in 
living  bodies,  it  became  necessary  to  admit  that  these  objects 
bad  also  possessed  life,  and  that  consequently  they  had  ex- 
isted at  the  surface  of  the  earih,  or  in  the  waters  of  the  sea. 
How  did  they  become  buried  under  immense  masses  of 
stones  ai]d  earth  ?  How  were  marine  bodies  transported  to 
^the  summits  of  mountains  ?  But  above  all.  How  was  the 
order  of  the  climates  reversed,  so  that  we  find  the  produc- 
tions of  the  torrid  zone  near  the  pole  ? 

When  it  was  perceived  that  almost  the  whole  surface  of 
the  globe  was  thus  covered,  the  general  and  powerful  cacises 
which  had  so  dispersed  them  began  to  be  considered.  Ge- 
nesis, and  the  traditions  of  almost  all  Heathen  nations,  of- 
fered one,  to  which  it  was  natural  that  philosophers  should 
first  have  recourse :  it  was  the  deluge.  The  petrification* 
passed  as  proofs  of  it  ^  and  during  nearly  a  century  the  works 
on  geology  consisted  either  of  efforts  to  find  the  physicul 
causes  of  this  great  catastrophe,  or  to  deduce  from  it  as  an 
e^ect  the  actual  state  of  the  surface  of  the  glpbe.    The^r 
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authors  forgot  that  the  deluge  is  stated  in  Genesis  as  a  mira- 
cle, or  as  an  immediate  art  of  the  Creator's  will,  and  conse- 
quently that  it  is  superfluous  to  seek  any  secondary  causes. 

[To  l)e  continued.] 


XXIX.   Proceedings  of  Learned  Societies. 

ROYAL    SOCIETV. 

Jl  ebruary  2. — ^The  reading  of  Mr,  Troughton's  paper  on 
the  Division  of  Mathematical  Instruments  by  ocular  Inspec- 
tion was  concluded.  One  of  the  methods  adopted  \Vas  the 
use  of  a  roHer  one-sixteenth  the  diameter  of  the  circle  to  be  '  ' 
divided.  The  description  of  this  principal  instrument  the 
auth&x  has  deferred  till  a  future  con^munjcation. 

A  most  curious  and  interesting  paper  by  Mr.  Davy  was 
Tead,  giving  an  account  of  various  experiments  on  the  ac- 
tion of  potassium  on  ammonia,  from  which  it  appears,  that 
a  considerable  quantity  of  nitrogen  can  be  made  to  disap- 
pear, and  can  be  regenerated.  When  it  disappears,  nothing 
is  obtained  in  its  place  but  oxygen  and  hydrogen ;  and  when 
il  hjbrmedy  its  elementary  matter  is  furnished  by  water. 

There  seem  to  be,  at  present,  only  two  niodes  of  ex- 
plaining these  extraordinary  and  entirely  unlooked-for  re- 
sults :  i,  e,  that  nitrogen  is  either  a  compound  of  hydrogen 
and  o'xygen,— or,  which  is  the  most  probable,  that  hydro- 
^^ri,  nitrogen,  ammonia,  water,  and  the  nitrous  compound, 
all  contain  the  s^me  ponderable  elementary  matter,  and  that 
their  different  forms  depend  upon  different  electrical  states,  * 
The  paper  concluded  by  stating  tha<t  the  author  was  still  pur- 
suing this  inquiry,  so  intimately  connected  with  the  whole 
arrangements  of  chemistry  and  meteorolgy. 

F^b.  9. — Dr.  Young  furnished  a  series  of  uumerical  tables 
of  the  elective  attraction  of  acids  with  alkalis,  by  means  of 
which  100  figures  are  made  to  represent  the  affinities  of  100 
different  salts,  which  would  otherwise  fequire  above  5000 
words  to  express. 

Feb.   Ifi. — A  paper   by   Mr.  Brodie,  describing  a  twin 

foetus, 

Digitized  by  VjOOQ  IC 


1 74  tlt>yal  Society, -^Patents. 

f(etu8,-  nearly  the  full  size,  seven  months  (Ad,  and  witboUt 
cither  hearty  liver,  or  gall-bladder,  was  read.  This  was^con- 
sidcred  the  beht  formed  foetus  which  has  hitherto  been  known 
without  a  heart,  although  the  author  cited  a  considerable 
number.  It  appears  that  all  such  children  h^ve  been  twins, 
and  that  the  present  was  quite  as  large  as  the  other  foetus 
which  had  its  organs  complete* 

Capt.  Burney  furnished  two  papers,  one  on  the  motion  of 
heavy  bodies  in  the  Thames,  deiaifing  some  experiments 
with  loaded  slicks,  to  ascertain  why  loaded  barges  sailed ' 
liiSter  than  the  current,  or  than  unloaded  barges ;  but  his 
experiments  only  tended  to  confirm  the  fact  that  the  heaviest 
end  of  a  pola  always  went  first  with  the  current.  The  other 
was  a  plan  for  measuring  a  ship's  way  at  sea,  by  means  of 
a  steel-yard  and  line,  where  a  pound  weight  should  indicate 
«  mile,  or  more  or  less,  according  to  the  power  of  the  in- 
strument. 

Feb.  23. — A  letter  from  Mr.  Knight  to  the  President  was 
read,  containing  some  further  observations  on  the  sap  of 
trees,  the  formation  of  radicles  from  the  bark,  aud  also  that 
of  the  buds  from  the  same  source,  instead  of  their  being 
produced  from  the  alburnum,  as  supposed. 

A  paper  of  Mr.  Home's,  on  a  peculiar  joint  discovered 
in  the  sqiiahis  maximus  (basking  shark),  lately  cast  on  the 
sea  shore,  was  laid  before  the  Society,  accompanied  by  a 
drawing.  More  interesting  particulars  respecting  the  stomach 
of  this  fish  are  to  form  the  subject  of  another  communication. 


XXX.  List  of  Patents  for  New  Inventions. 

JL  o  Malcolm  Mac  Grcgor,  of  Bell-yard,  Carey  ^treet,  mu- 
sical instrument  maker,  and  William  Mac  Farland,  of  the 
Strand,  umbrella  manufacturer,  for  certain  improvements  in 
the  construction  of  umbrellas  and  parasols.     Dec.  29. 

To  John  Brierley,  of  River  Bank,  in  the  county  of  Flint, 
for  a  process  of  setting  blue  lead,  for  corroding  the  same 
into  white  lead.    Jan.  17,   I8O9. 

To  James  Goddart,  of  Newman  Street,  gent.,  for  his  ma- 
chinery for  manufacturing  a  certain  description  of  wooden 

box^F 
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boxes  called  chip  boxes,  or  pill  boxes,  of  all  the  various  sizes 
and  shapes  hitherto  made.    Jan.  23* 

To  Edward  Stracy,  of  Parliament  Street,  Westminster,' 
esq.,  for  an  improved  method  of  hanging  thel)odies,  and 
of  constructing  the  perches  of  four-wheel  carriages^  by 
which  such  carriages  are  rendered  kss  liable  to  be  over- 
turned, and  of  constructing  perch  bolts  and  collar  braces. 
Jan.  23. 

To  John  Peek,  of  Charlotte-Row,  Fort  Pkce,  Bermond- 
sey,  Surry,  miUwright,  for  a  machine  for  casting  printing 
types,  by  whidi  three  motions  out  of  five  made  in  fhe  or*^ 
dinary  method  of  casting  types  are  saved.     Jan  23. 

To  Samuel  Whitfield,  of  Church  Street,  Birmingham, 
brazier  and  scale-beam, maker,  for  a  method  for  the  appli- 
cation of  stamps,  dies,  and  j)iercinf5  tools,  to  the  manufac- 
turing of  ears,  handles  and  be  wells  for  culinary  articles  of 
every  description,  whether  in  wood,  iron,  brass,  copper, 
tin,  silver,  or  any  mixed  metats.     Jan.  23.    / 

To  Michael  Logan,  of  Rotherhiihc,  civil  engineer,  for  a 
irahscendant  ordnance,  or  improved  cannon,  for  either  ma- 
rine, fort,  or  field  service.     Jan.  26.  ' 

To  Anthony  George  Eckhardt,  of  Berwick  Street,  Soho^ 
for  a  method  of  casting  metallic  and  other  bodies,  together 
or  separately,  in  moulds,  in  the  stale  nf  fluidity  or  softness, 
in  order  that  the  said  bodies  may  preserve  th^  figures  thu* 
obtained,  when  they  shall  afterwards  become  solid,  or  con- 
sistent by  cooling,  or  by  any  chemical  or  other  change 
which  shall  or  may  take  place,  or  be  produced  in  thqnaturcj^ 
order,  proportions,  or  quantities  of  the  component  parts  or 
ingredients  of  the  »ame.     Jan,  2S. 


Theatre  of  Anatomy  y  Greville- Street ^  Hution- Garden. 

Mr.  Taunton's  Lectures  having  been  suspended  through 
a  severe  indisposition,  he  begs  leave  to  inform  his  pupils  that 
he  intends,  to  resume  them  on  Tuesday  nexi,  the  7t  hinstant- 
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meteorological  table^  ' 
By  Mr.  Carey,  of  the  Staand, 
For  February  1809» 


Thermom 

stcr. 

Days  of  the 
Moath. 

j2  ^ 

Ke'i^P'  of 

tne  Haiom. 

inches. 

Weather. 

Jan.  27 

45° 

51° 

48° 

29*20 

.    10 

Stormy 

28 

49 

54 

47 

•50 

41 

Fair 

.     29 

49 

53 

45 

28'98 

10 

Stormy 

30 

48 

48 

44 

-95 

O 

Stormy 

31 

37 

47 

40 

29-85 

32 

Fair 

Feb.     1 

4Q 

52 

47 

•62  , 

21 

Cloudy 

2 

51 

51 

48 

•50    - 

25 

Cloudy 

3 

51 

54 

46 

'•20 

24 

Cloudy 

4 

46 

49 

42 

•45 

30     - 

Farr 

5 

<^6 

49 

44 

•35 

\b 

Stormy 

6 

45 

49 

40 

•40 

18 

Cloudv 

7 

39 

39 

34 

•90 

15 

Cloudy 

8 

33 

33 

36 

•79 

8 

Cloudv 

9 

40 

51 

47 

•35 

7 

Cloudy 

10 

46 

53 

46 

•16 

8. 

Siiowery 

U 

46 

.  5- 

47 

28^75 

0 

Rain 

-  12 

46 

51 

45 

•82 

9 

Showery 

13 

46 

52 

46 

•97 

51 

Showery 

14 

47 

51 

46 

29*30 

30 

Showery 

15 

46 

52 

44 

•58 

0 

Rain 

16 

45 

53 

46 

•58 

39 

Fair 

17 

46 

54 

47 

•69 

58 

Fair 

18 

bo 

53 

44 

30-34 

27 

Cloudy  , 

19 

37 

51 

46 

•40 

36 

Fair 

20 

46 

52 

47 

29-98 

37 

Fair 

21 

39 

42 

36 

3005 

47 

Fair 

22 

33 

43 

41 

•26 

42 

Fair 

23 

45 

52 

40 

•12 

45 

Fair 

24 

42 

47 

41 

•30 

31 

Fair 

N.  B.  The  Barometer's  height  is  taken  atone  oVlock. 
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XXXI.  Remarks  on  Hygromeiry;  and  the  Hygrometer  of 
J.  BiRZELius.  In  a  Letter  from  Mr.  J.  Gough,  to 
Mr.  TiLirOCH. 

Middleshiw,  Feb.  ^5,  1809. 
^  SIR, 

JL  ERHAPS  fewi  additioiijs  could  be  made  at  present  to  the  ap- 
paratus? of  a  meteorologist,  which  would  prove  fnore  accept- 
able thanra  cheap  and  correct  hygrometer.  Various  attempts 
harb  been  irtade  to  improve  the  instrument,  which  have 
commonly  ended  in  adding  tp  its  Sensibility  :  bu*  such  con- 
trivan9es  seemintended  to  atnuse  the  superficial  observer, 
raihefitban  ic  assist  the  lover  of  meteorology.  It  is  the 
bu6mesA.of  those  who  cultivate  this  science,  to  determine* 
the  cqAiparallve  humidity  of  the  atmosphere,  not  only  as  it 
is  fouild  in  diflerent  pai'ts  of  the  world,  but  also  a^  it  varies' 

.  with  situation  in  the  same  country.  This  project  would  be 
carried  intoi  effect  with  the  greatest  ease  and  <ieFta(inty,  by 
diminishing  the  sensible  •  powers  of  the  hygy^ni'etfer  rather 
than  by- improving  theiti.  rTfee  preceding  pro^^al  i^  ^ far 
from  being  new;  for  the  same  iiotion  respecting hy^rometry' 
occurred  to  Dr;  Franklin,  so  Jbng  ago  as  the  V^ear'-lfte^;- 
The  idea  was  suggested  to  the  Dqctor  by  an  incidetit/^O^hich 
proves  the  atmosphcFe  td  be'  dr?er  in  Pennsylvattik  ihknit  is. 
in  England  and  France;  The  I>octor*s  thoughts  oh  the  sub- 
ject appeared  in  the  first  vorum^  of  the  Americfan  Philo-* 
sophical  /Transactions,  ■  ^mder  the  form  of  a  letter  addressed 
to  Mr.  Nairne,  of  London,  in  1780':  and  it  is  superfluous 
to  add  that  his  sentiments  atfe  delivered  with  the  elegance 
and  perspicuity  which  distitiguish  the  productions  of  this 

■  great inan.  ''    '  •  ■       '•''  '■ 

I  have  entertained  an  opinion  for  som^  time  past,  that  n 
common  artist  might  consti^u6t  an  instrument  which  would 
answer  the  pufpos^s^  already  specified ;  and  a  few  ejcperi- 
m^nts  were  made  under  iny  direction  three  or  four  years 
ago,  whidh  w^re  far  from^  discouraging  the  hope.  The  plan 
of  the  hygrometer  here  atlluded  to  is  very  simple,  and  will 
be  easily  understood  from  the  following  description^  assisted 
by  the  annexed  6gure.  —  '       ■  •  >.    ^ 

'    VoK'  33.  No.  131.  March  1809.  M  In 
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In  Plate  VI.  Fig.  5,  AD  represents  a  scale  made  of  brass^ 
writii^g  fiilaUy  or  marble ;  in  which  the  right  Un«  £F^  nine 
or  tca^  inches  lojig,  is  divided  into  one  hundred  equal  partis. 
This  part  of  the  instrument  being  prepared^  tnkc  a  square 
rod  of  wood,  cut  across  the  grain  ;  it  musl  be  four  or  five 
inches  in  length,  arid  not  more  than  a  quarter  of  an  inch  in 
diaoitter :  this  is  represented  in  the  plate  by  the  Fcctanglea 
PL,  QK  and  MN.  One  surface  of  this  rod  must  be 
marked  longitudinally  by.  a  coloured  line^  which  is  de*« 
noted  in  the  figure  by  EG  and  FH.  After  the  rod  has 
been  thus  marked,  it  must  be  suspended  for  several  d&ys 
i;i  the  air  of  a.  close  vessel  containing  a  quantity  of  qmck- 
lime  or  dry  potash,  either  of  which  will  eitract  the  mois* 
tyre  from  the  wood  and  bring  it  to  a  state  of  gneat  dryness^ 
Wbien  the  piece  is  removed,  froin'  the  vessel,  apply  the 
end  PE  to  the  linePQ,  making  E  coincide  with  the  top 
of  the.dividcd  Hue  EFi  and  mwk  the  place  of  .G>  the  op- 
posite extremity  of  the  line  EG*  In  the  nejct  place,  sus- 
pcjud.  ifhe  rod  for  several  days  m  the  air  of  a  close  vessel 
contaiining  a  quantity  of  waiter,  by  which  precaution  th^ 
wood,  H  ill  become  saturated  with  moisture.  This  being  done> 
i^^plyiihe  endQF  to  the  right  line  PQ,  making  F  coin- 
Qtde  with  the  hojttom  of  the  divided  line  EF,  and  mark  the 
pUce  of  H  thie  other  ejuremity  (rf  FH,  liasdy,  draw  the 
right  line  QH^  wbiich  completes.  Ihq  hy^meter.  As  oft 
as  yott  wish  to^  make  ^x^  experifl^ent  with  this  instrument^ 
mflJce  the  end  PE  of  the  rod  PL  coincide  with  the  divided 
line  EF,  taking  care  that  th^  poilU  G  lalls  in  the  Nne 
GH,  and  observe  the  degree  i^aarfced  by  E^  which  denotes 
the  state  of  the  hygroRfieter.  The  figure  MN  shows  how 
this  is  to  be  done ;  and  it  is  placed  in  a  situatioa  which 
^lakes  the  point  E  coincide  with  30^ 

I  have  not  the  pr^sumptiop^  to  compare  this  appareaUy 
ins'^nificant  contrivance  with  the  elegant  bygrometei^  of 
M.  De  Luc.  It  has,  however,  the  lecommendatioaof  sim- 
plicity $  and  a  common  artist  might  contitruet  a  number  of 
ihemi  with  little  trouble  and  at  Iktie  ,e^pen«e^  They  should 
all  be  cut  from  thesao^e  boards  ap4  made  to  the.  same  scale; 
after  which,  those  rods  should  be  furnished  with  platea  re^ 
2  aembKns 
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vembling  the  original  one,  and  preserved  for  use,  and  -which 
rKTt  found  upon  trial  to  give  correspondent  results  in  difTe- 
i^ent  parts  of  the  scale.  Dr.  Franklin  recommends  slips  6f 
mahogany  for  hygrometrical  purposes :  my  experimenttf^ 
however,  were  made  with  rods  of  old  dry  deal,  answering 
the  preceding  description.  The  preference  .was  given  tojthis 
kind  of  wood,  because  ten^pcrature  has  but  little  effect  on 
its  dimensions  ;  besides  which,  I  did  not  recollecf  at  the 
time  the  recommendation  giv^t  to  mahogany  by  the  cele- 
brated philosopher  of  America^ 

Perhaps^  sTir^  I  s^hould  never  have  tifoubled  jou  or  any  other 
journalist  with  the  preqedrag  trifle,  had  it  not  been  for  a 
paper  which  appears  at  the  39th  page  of  yobV  present  vo- 
Imne.  This  is  a  description  of  a  hygrometer  .  recommended 
to  the  public,  by.  the  inventor  J.  Berzclius,  on  the  suppo-  ' 
sition  that  Mr.  Dahon's  theory  of  mixed  gases  is  con*sistent 
with  the  phenomena  of  meteorology.  In  attempting  to 
vindicate  the  merits  of  his^  rhstr^tnent,  this  foreigner  asserts, 
that  Dalton  has  proved  the  Watei^  of  the  atniiosphere  to  be 
independent  of  the  air.  To  this  we  may  reply,  It  is  a  fact 
established  by  different  philosophers  of  the  last  centtiry,  that 
water  assumes  the  jbrm^  of  a  gas  under  an  exhausted  receiver 
at  any  temperature  greater  Jlian  3^.  It  has  also  been  shown 
by  M.  De  Luc,  that  th^  presence  of  air  retards  the  prorloc^ 
tion  of  the  aqueoiiis  gas ;  but  I  will  venture  to  say  that  M. 
Berzelius  goes  too  far  when'  he  asserts  that  Mr.  Dalton  has 
proved  the  water  of  the  atmosphere  to  be  independent  of  the 
air*  The  perfect  freedom' of  atmospherical  vajSour  is  un- 
questionably, a  favouvite  opinbn  with^  this  gentlemail ;  but 
in  what  part  of  his  works,  or  in  what  mannei',  is  the  propo«> 
sitioh  demonstrated  ?  An*  explicit  answ'er  to  this  question 
is  steolutdy  necessary ;  because  M.  Berzelius  has  adopted 
principles  m  the  constroaion  of  his  hygrometer,  which 
must  remain  precarious  until  the  sobji^ct  in  debate  has  been 
decided  in  favour  of  the  new  hypothesis.  M.  Berzelius's  re- 
marks oa  Mr.  Oalton's  table,  exhibiting  the  expanbive  force 
of  viipour,.  have-  nothing  to  do  with  the  business  of  hygro- 
metry,  so  long  as  the  prbcddio^  uncertainty  can  be  objected 
to  tiiegpiaioii^ of  tbe  latter  gentleiiaaa.     This* tablo may  be 

M  Q  true 
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.  .true  when  confined  tQ  the  phaenomena  of  vapour  product  m 
a  vacuumV  but  I  am  convinced  that  it  fails  in  point  bf  ac- 
;cur<icy  when  air  is  present,  even  if  the  experiment  be  made 
«in  Mr,  Dalton's  own  manometer* 

Every  one  who,alIows  the  justice  of  the  preceding  argu- 
ments must  refuse  his  assent  to  M.  Berzelius^  when  he  ?ays 
'  ilhat  the  hygrometer  should  <li6cover  to  what  column  of 
.  mencury.  the  water  gas  of  the  air  belongs ;  because  wc  are  far 
ficom  being  certain  that  tfa&arr  contains  any  water  gas  at  alU 

The  foregoing  remarks  relate  to  the  hypothesis  which 
-sUggeatcd  the  hygrometer  in  question.  As  fbr  the  instnunent 
.itself^  it  t^annot  possibly  have  any  just  ciaim  to  correctness^^ 
l^ore  the  following  proposition  is  fairly  established,  in  con- 
Junction  with  the  other  new  doctrines  already  mentioned. 
•  The  substances  of  which  thede  hygrometers  have  been  or 
shall  be  made,  exercise  no  attractive  force  on  the  'aqueoi» 
gas ;  on  the  contrary,  they  only  diminish  the  temperature  of 
this  gas  ^  in  consequence  of  which,  part  of  it  is  condensed 
upon  the  cooling  surface  by  the  pressure  of  the  rest.  .Hence 
it  follows,  that  if  this  gs^fk  be  equally  cooled  at  the  sanie  in- 
stant by  two  different  substances,  it  will  fall  in  the  form  of 
water,  and  in  equal  quantities,  upon. them  both.-' Various 
cPxperiments,  which  I  have  Qiade  at  different  tio^s,  enable 
me  to  pronounce  the  proposition  to  be  incorrect;  conse- 
quently the  instrument  of  M.  Berzelius  cannot  be  admitted 
into  the  apparatus  of  a  meteorologist  under  the  name  of  a 
diygrometer.  To  state  this  objection  more  clearly,  let  me  be 
understood  to  say,  that  if  any  one  would  try  two  instru- 
ments of  the  kind  at  the  same  time,  one  of  which  consisted 
of  glass  and  the  other  of  tin  or  silver,  they  would  assign 
different  expansive  forces  to  the  water  gas  of  the.  atmosphere, 
by  beginning  to  condense  it  at  different  degrees  of  tempera- 
ture. Besides,  if  we  advert  to  some  experiments  by  Count 
Rumford,  it  is  evident  that  glass  attracts  water  from  the  at- 
mosphere when  we  suspect  nothing  of  the  kind,  and  that  a  ' 
g4ass  globe  it  frequently  covered  with  a  thin  film  of  dew 
when  it  is  supposed  to  be  dry.  Moreover,  the  experiments  of 
M.  De  Llic  inform  us  that  the  phsenomena  of  the  hygrome- 
ter succeed  in  a  vacuum,  where  it.would  be  absurd  to  ima« 

gint 
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grne'thc  vai>our  to  be  cotideDsed  by  a  refrigerating  principle: 
residing  in  the  whale-bone. — ^What  are  the  genuine  inferences 
from  these  facts  ?  •  1st,  That  glass  and  other  substances  rob 
the  atmosphere  of  water  by  an  attractive  force  ;  and  that,  a 
loss  of  temperature  does  nothing  more  than  prepare  the  air  to 
.  part  with  its  nloisture  more  abundantly :  sdly^  That  the  at- 
traction of  the  hygrometer  is  resisted  by  a  similar,  hut  op- 
posite power,  residing  in  the  atmOspKere  itself:  3dly,  That 
the  phseoomena  of  the  instrument  are  to  be  explained  by  the 
mutual  reaction  of  these  contrary  forces. 

There  is  one  circumstance  which  renders  the  hygrometer 
of  little  or  no  use  to  the  advocates  of  the  new  hypothesis:' 
for,  if  I  understand  them  rightly,  a  barometer  will  supply 
the  place  of  the  other  instrument  \ti  their  opinion.  The  au- 
thor of  this  system  maintains  the  joint  pressure  of  the, per- 
manent gases  to  be  29*56  inches  of  mercury  at  all  times  and 
places,  1  suppbse  on  the  level  of  the  sea.  This  being  ad- 
mitted, it  will  follow,  that  the  same  joint  pressure  may  be 
found  for  any  height ;  consequently,  if  this  given  quantity 
bp  subtracted  from  an  observed  .elevation  of  the  barometer, 
the  remainder  will  express  the  expansive  force  of  the 
aqueous  atmosphere  for  the  time  and  place.  If  this  be  what 
they  mean,  iUmust  convince  every  meteorologist  that  their 
opinion  cannot  explain  the  changes  th^t  frequently  take 
place  in  the  weight  of  the  atmosphere.  For  instance,  if  the 
hypothesis  be  true,  the  force  of  the  aqueous  atmosphere 
ought  to  be  greatest  in  summer,  and  the  barometer  to  be 
highest  at  the  same  season  ; — but  this  is  not  the  case.  .  On 
the  contrary,  the  maximum  of  elevation  commonly  happens 
after  the  winter  solstice,  and  the  minimum  too  j  for  the 
barometer  frequently  rises  during  January  to  30*60  or  higher; 
t\  e.  the  force  of  the  atlno^pherical  vapour  is  equivalent  to 
oite  inch  of  mercury  or  more.  The  preceding  conclusion 
cannot  be  reconciled  bblh  to  observation  and  the  hypothesis ; 
for  the  thermometer  veiy  seldom  reaches  48**,  at  least  in 
Westmoreland,  during  the  month  of  January;  consequently 
*  the  force  of  the  aqueous  atmosphere  is  never  equal  to  -j^ths 
of  an  inth  of  mercury  in  this  county  at  that  season  ;  and 
the  hypothesis  seems  to  confine  the  range  of  the  barometer 

Ms  to 
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to  the  limits  89*56  and  99*96,  which  b  inconsistent  with 

'  observation.  . 

I  will  conclude  this  long  letter  by  the  bare  relation  of  the 
following  experiment^  which  was  made  in  a  room  where  a 
fire  is  kept  in  winter.— February  21,  1809,  De  Luc's  hy- 

'  grometer  stood  at  52%  the  thermometer  at  50^,  and  the  ba- 
rometer 29*83  inches.  It  is  proper  to  remark  here,  that  the 
force  of  the  permanent  gases  at  Middleshaw  cannot  exceed 
29*22  inches  by  the  hypothesis,  and  must  be  considerably 
less  by  observation  ;  consequently  the  pressure  of  the  va- 
()our  was  greater  than  *66  of  an  inch.  A  silver  vessel  con« 
taining  a  quart  or  more  had  been  placed  near  the  thermo- 
meter at  the  commencement  of  the  experiment,  which  be- 
came covered  with  a  very  ihin  film  of  dew  when  cooled 
down  to  40**.  I  am,  &c., 

John  Gough. 


XXXII.  Hydraulic  Investigations  J  sulseivieni  to  an  intended 
Oroonian  Lecture  cm  ike  Motion  of  the  Blood.    By  Thos, 
.     Young,  M.D.  For.  Sec.  R.S. 

[Concluded  fromj>.  1S3;] 

III.  Of  the  Propagation  of  an  Impulse  through  an  elastic  Tube. 

JL  HE  same  reasoning  that  is  employed  for  determining  the 
velocity  of  an  impulse,  transmitted  through  an  elastic  solid 
or  fluid  body,  is  also  applicable  to  the  case  of  an  incom- 
pressible fluid  contained  in  an  elastic  pipe ;  the  magnitude 
of  the  modulus  being  properly  determined,  according  to  the 
excess  of  pressure  which  any  additional  tension  of  the  pipe 
is  capable  of  producing ;  its  height  being  such,  as  to  produce 
a  tension,  which  is  to  any  small  increase  of  tension,  pro- 
duced by  the  approach  of  two  sections  of  the  fluid  in  the 
pipe,  as  their  distance  to  its  decrement :  for  in  this  case  the 
forces  concerned  are  precisely  similar  to  those  which  are  em- 
ployed in  the  transmission  of  an  impulse  through  a  column 
of  air  enclosed  in  a  tube,  or  through  an  elastic  solid.  If  the 
nature  of  the  pipe  be  such,  that  its  elastic  forpe  varies  as  |tho 

excess 
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excess  of  its  circumference  or  diameter  above  the  natural 
extetit,  which  is  nearly  the  usual  constitution  of  elastic  bo- 
dies, it  may  be  shown  that  there  is  a  certain  finite  height 
vvhich  will  cause  an  infinite  extension,  and  that  the  height 
of  the  modulus  of  elasticity,  for  each  point,  is  equal  tt)  half 
its  height  above  the  base  of  this  imaginary  column  ;  which 
may  therefore  be  called  with  propriety  the  tnodular  column 
of  the  pipe:  consequently  the  velocity  of  an  impulse  will  be 
at  every  point  equal  to  half  of  thalt  which  is  dire  to  the  height 
of  the  point  above  the  base  j  and  the  velocity  of  an  im* 
pulse  ascending  through  the  pipe  being  every  where  half  as 
great  as  that  of  a  body  falling  through  the  corresponding  poin| 
in  the  modular  column,  the  whole  time  of  ascent  will  be  pre- 
cisely twice  as  great  as  that  of  the  descent  of  the  "falling 
body;  and  in  the  same  manner  if  the  pipe" be  inclined,  the 
motion  of  the  impulse  may  be  compared  with  that  of  a  body 
descending  or  ascending  freely  along  an  inclined  plane. 

These  propositions  may  be  thus  demonstrated  :  let  a  be 
the  diameter  of  the  pipe  in  its  most  natural  state,  and  let 
this  diameter  be  increased  to  I  by  the  pressure  of  the  column 
Cf  the  tube  being  so  constituted  that  the  tension  may  vary 
as  the  force.  Then  the  relative  force  of  the  column  c  is  re- 
presented by  he,  since  its  efficacy  increases,  according  to  the 
laws  of  hydrostatics,  in  the  ratio  of  the  diameter  of  the  tube; 
and  this  force  must  be  equal,  in  a  state  of  equilibrium,  to 
the  tension  arising  from  the  change  from  a  to  i,  that  is,  to 

b  ^  a;  consequently  the  height  c  varies  as  — » -  j  and  if  tht 
tube  be  enlarged  to  any  diameter  x,  the  corresponding  pres- 
sure required  to  distend  it  will  be  expressed  by  a  height  of 

the  column  equal  to    M Y  z ,  since    ^**  :  c  :  : 

-^^  :  /i  —    -  ) .    Now  if  the  diameter  be  enlarged 

in  such  a  degree  that  the  length  of  a  certain  portion  of  its 
contents  may  be  contracted  in  the  ratio  I  :  l  —  r,  r  being 

very  small,  then  the  enlargement  will  be  in  the  ratio  1:1+-, 

that  is,  o/'will  be  r^  5  but  the  increment  of  the  force,  or 

M4  of 
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,    .  ,      ,  asf     he        ...      ...  ,  flr     Jc    „ 

e  height,  is  — .  ,  ~,  which  will  become  ~— i .Now 

tube  filled  with  an  elastic  fluid,  the  height  being  A,  the 
in  sin/ilar  circumstances  would  be  f  A,  and  if  we  make 

--.7^  ,  the  velocity  of  the  propagation  of  an  impulse 

be  the  same  in  both  cases,  and  will  be  equal  to  the  ve- 

^  of  a  body  which  has  fallen  through  the  height  \  A. 

josing  X  infinite,  the  height  capable  of  producing  the 

he  { 

ssary  pressure  becomes  r— ,  which  may  be  called  gj 

a 

" ,  or,  since  A  becomes  ^,  g  —  Q  A,  so  that  A  is  al- 

equal  to  half  the  difference  between  g  and  the  actual 

It  of  the  column  above  the  given  point,  or  to  half  the 

It  oF  the  point  above  the  base  of  the  column. 

two  values  of  x,  with  their  corresponding  heights,  are 

1,  as  I  and  x,  corresponding  to  c  and  rf,  and  it  is  required 

h'^a              X — a, 
id  a:  we  have  —7 —  :  c  :  : :  d,  dhx-^dax  =  clx— 

^    •  b  X  ^ 

,               dhx—chx           h       dx-'Cb   _,       .«,,., 
and  a  =    — j r-,    or— =-5 .  Thus  if  the  height 

talent  to  the  tension  vary  in  the  ratio  of  any  power  m 
e  diameter,  so  that,  n  being  a  small  quantity,  x  =  t 

n)  andd=:c  (l-fmw),  -=  /    / /,  .    .  ,\7 — v,_l^\ 

,  since  the  square  of  wis  evanescent,  and    -  =. — ■ — . 

mn     '  ^  am 

example,  if  tw  =  4,  -    =  T^  ^^^  i^^  =  2,  i :  a : :  3 :  2. 

Of  the  Magnitude  of  a  diverging  Pulsation^  ai  different 

'  ,  Points. 

le  demonstrations  of  Euler,  Lagrange^  and  Bernoulli, 
cting  the  propagation  of  sound,  have  deterniined  that 
elocity  of  the  actual  motion  of  the  individual  particles 
1  elastic  fluid,  when  an  impulsje  is  transmitted  througl^ 

a  conical 
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a  conical  pipe,  or  diverges  spherically  from  a  centre,  varies 
in  the  simple  inverse  ratio  of  the  distance  from  the  vertex  or 
centre,  or  in  the  inverse  suhduplicate  ratio  of  the  number  of 
particles  affected,  as  might  naturally  be  inferred  from  the 
general  law  of  the  preservation  of  the  ascending  force  or  im- 
petus, in  all  cases  of  the  communication  of  motion  betweeu 
elastic  bodies,  or  the  particles  of  fluids  of  any  kind.  There 
is  also  anolher  way  of  considering  the  subject,  by  which  a 
similar  conclusion  may  be  formed  respecting  wavesi  diverg- 
ing from,  or  converging  to,  a  centre.  Suppose  a  straight 
wave  to  be  reflected  backward^  and  forwards  in  succession, 
by  two  vertical  surfaces,  perpendicular  to  the  direction  of  its 
motion  ;  it  is  evident  that  in  this  and  every  other  case  of 
such  reflections,  the  pressure  against,  the  opposite  surfaces 
niu«t  be  equal,  otherwise  the  centre  of  inertia  of  the  whole 
system  of  bodies  concerned  would  be  displaced  by  their  mu- 
tual actions,  which  is  contrary  to  the  general  laws  of  tlie 
propcrlies  of  ihe  centre  of  ,inerti^.  Now,  if  instead  of  one 
of  the  surfaces,  3.ve  substitute  two  others,  converging  in  a 
very  acute  angle,  the  wave  will  be  elevated  higher  and  higher 
as  it  approaches  the  angle  :  and  if  its  height  be  supposed  to 
be  every  where  in  the  inverse  suhduplicate  ratio  of  the  di- 
stance of  the  converging  surfaces,  the  magnitude  of  the 
pressure,  reduced  to  the  direction  of  the  motion,  will  be 
precisely  equal  to  that  of  the  pressure  on  the  single  opposite 
surface,  which  will  not  happen  If  the  elevalion  vary  inversely^ 
in  the  simple  ratio  of  the  distance,  or  in  that  of  any  other 
power  than^  its  square  root.  This  mode  of  considering  the 
subject  affords  us  therefore  an  additional  reason  for  assertr 
ing,  that  in  all  transmissions  of  impulses  through  elastic 
bodies,  or  through  gravitating  fluids,  the  intensity  of  the 
impulse  varies  inversely  in  the  suhduplicate  ratio  of  the  ex- 
tent of  the  parts  affected  at  the  same' time  ;  and  the  same 
reasonuig  may  without  doubt  be  applied  to  the  case  of  an 
elastic  tube. 

There' is,  however,  a  very  singular  exception,  in  the  case 
pf  waves  crossing  each  other,  to  the  general  law  of  the  pre- 
vservation  of  ascending  force,  which  appears  to  be  almost 
sufficient  tp  set  aside  the  universal  appUpatipn  of  this  law  to 

the 
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the  motions  of  fluids.  It  is  confessedly  demonstrable  that 
each  of  two  waves,  crossing  each  other  in  any  direction, 
will  preserve  its  motion  and  its  elevation  with  respect  to  the 
surface  of  the  fluid  affected  by  the  other  wave,  in  the  same 
manner  as  if  that  surface  v/ere  plane  :  and,  when  the  waves 
cross  each  other  nearly  in  the  same  direction,  both  the  height 
and  the  actual  velocity  of  the  particles  bemg  doubled,  it  is  , 
obyious  that  the  ascending  force  or  impetus  is  also  doubled, 
sinc2  the  bulk  of  the  nfatter  concerned  is  only  halved,  while 
the  square  of  the  velocity  is  quadrupled ;  and  supposing  the 
flouble  wave  to  be  stopped  by  an  obstacle,  its  magnitude,  at 
the  moment  of  the  greatest  elevation,  will  be  twice  as  great 
as  that  of  a  single  wave  in  similar  circumstances,  and  the 
height,  as  well  as  the  quantity  of  matter,  will  be  doubled, 
so  that  either  the  actual  or  the  potential  height  of  the  centre 
of  gravity  of  the  fluid  seems  to  be  essentially  altered,  when- 
ever such  an  interference  of  waves  takes  place.  This  diffi- 
culty deserves  the  attentive  consideration  of  those  who  shall 
attempt  to  investigate  either  the  most  refined  parts  of  hy- 
draulics, or  the  metaphysical  principles  of  the  laws  of  mo- 
tion. 

V.  Of'ihe  Effect  of  a  Contraction,  advancing  through  a  CanaL 
IfSve  suppose  the  end  of  a  rectangular  horizontal  canal, 
partly  filled  with  water,  to  advance  with  a  given  velocity, 
less  than  that  with  which  a  wave  naturally  moves  on  the 
.  surface  of  the  water,  it  may  be  shown  that  a  certain  portion 
of  the  water  will  be  carried  forwards,  with  a  surface  nearly 
horizontal,  and  that  the  extent  of  this  portion  will  be  deters 
mined,  very  nearly,  by  the  difference  of  the  spaces  described, 
^n  any  given  time,  by  a  wave,  moving  on  the  surface  thus 
»elev^ted,  $nd  by  the  nioveable  end  of  the  canal.  The  form 
.of  the  anterior  termination  of  this  elevated  portion,  or  wave, 
way  vary,  according  to  the  degrees  by  which  the  motion 
may  be  supposed  to  have  commenced ;  but  whatever  this 
form  may  be,  it  will  cause  an  accelerative  force,  which  is 
sufficient  to  impart  successively  to  the  portions  of  the  fluid, 
along  which  it  passes,  a  velocity  equal  to  that  of  the  move- 
Itble  end,  so  that  the  elevated  surface  of  the  parts  in  mojtion 

may 
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may  remain  nearly  horizontal :  and  this  proposition  will  be 

the  more  accurately  true,  the  smaller  the  velocity  of  the 

moveable  end   may  be.     For,  calling  this  velocity  t;,  the 

original  depth  a,  the  increased  depth  ai,  and  tlie  velocity  of 

the  anterior  part  of  the  w,ave  y,  we  have,  on  the  supposition 

that  the  extent  of  the  wave  is  already  beconie  considerable, 

ay  .        '  .         . 

X  =2  — jc-,  takipg  the  negative  or  positive  sign  accordmg 

to  the  direction  of  the  motion  of  the  end  ;  since  the  quantity 
of  fluid,  which  before  occupied  a  length  expressed  byy,  now 

av 
occupies  the  length  y+v;  and  putting  a  «^  x  =  z,  z  sz  -w-^ 

The  direction  of  the  surface  of  the  margin  of  the  wave  i^ 

indifferent  to  the  calculation,  and  it  is  most  convenient  to 

suppose  its  inclination  equal  to  half  a  right  angle,  so  that 

the  accelerating  force,  acting  on  any  thin  transverse  vertical 

lamina,  may  be  equal  to  its  weight :  then  the  velocity  y 

must  be  such^  that  while  the  inclmed  margin  of  the  wave 

passes  by  each  lamina,  the  lamina  may  acquire  the  velocity 

i;  by  a  force  equal  to  its  own  weight  5  consequently  the  time 

of  its  passage  must  be  equal  to  that  in  which  a  body  acquired 

the  velocity  v,  in  falling  through  a  height  J,  corresponding 

2b 
to  that  velocity  :  and  this  time  is  expressed  by  — 5  but  the 

space  described  by  the  margin  of  the  wave  is  not  exactly  »^ 

because  the  lamina  in  question  h^s  moved  horizontaHy  du-- 

ring  its  acceleration,  through  a  space  which  must  be  equal 

to  I ;  the  distance  actually  described  will  therefore  be  ic  +  i, 

,         ,         «H-/'       2b  lly  2lyu 

and  we  have  — "^—  =    -,  x  ±  if  =  -  -  ,  av  +  by  —  it;  =  — ^ 

—     ,  —  av^      v'^    ,    ^       ,         av^      V*  , 

+  2ty,  y*  +  -i-^y  =  2/^*^  2'  fy  +  v«')*  =  2^-+i^;but?» 

being  the  proper  coefficient,    v  ^  m  ^  l^  and  v*  =  m*by 
av*  ,    v*         .  /-a       ^  \  /a        b  \  ,  , 

y^^vscm^^—  +  -jq)  T  i^*    But  when  v  is  small,  we 

may  take  y+^v  nearly  m  ^|,  and  z  =  J^^^^^  .=a  V^(2q^V 

and  x^  a-^  t/  (2ai),  while  the  height  of  a  fluid^  in  which 
'^  th» 
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the  velocity  woiild  be  y,  is  nearly  a  ±'-§-  ^{^2ah):  conse- 
quently, when  the .  velocity  v  is^at  all  considerable,  y  must 
he  somewhat  greater  than  the  velocity  of  a  wave  moving  on 
the  surface  of  the  elevated  fluid  ;,and  probably  the  surface 
of  the  elevated  portion  will  not  in  this  case  be  perfectly  ho- 
jri^ontal ;  but  where  v  is  small,  y  riiay  be  taken,  without 

material  error,  m  ^  —^  or  even  ifn  ^  --f  which  is  the  velo- 

city  of  every  suiall  wave.  The  coefficient  m  is  here  assumed 
the  same  for  the  motion  of  a  wave,  as  for  the  discharge 
through  an  aperture,  and  T  have  reason  from  observation  to 
think  this  estimation  sufficiently  correct. 

Supposing  now  the  moveable  end  of  the  canal  to  remain 
<ypen  at  the  lower  part  as  far  as  the  heights,  then  the  excess 
of  pressure,  occasioned  by  the  elevation  before  it,  and  the 
depression  behind,  will  ctiuse  the  fluid,  immediately  below 
the  moveable  plane,  to  flow  backwards,  with  the  velocity 
determined  by  the  height,  which  is  the  difference  between 
the  levels;  and  the  quantity  thus  flowing  back,  together 
with  that  which  is  contained  in  the  moveable  elevation,  must 
be  equal  to  the  whole  quantity  displaced.  But  the  depres- 
sion, behind  the  moveable  body,,  must  vary  according  to  the 
circumstances  of  the  canal,  whether  it  be  supposed  to  end 
abruptly  at  the  part  from  which  the  motion  begins,  or  to  be 
continued  backwards  without  limit :  in  the  first  case,  the 
elevation  %  will  be. to  the  degression  as  t; toy  —  v,  the  length 
of  the  same  portion  of  the  fluid  being  varied  inversely  in 
that  ratio ;  in  the  second  case,  the  proportion  will  be  asr 
^y  +  i;  to  y  —  i; :  and  the  difference  of  the  levels  will  be 

«  +  «  ' =  ~  ,  or  secondly  x  +  ^5     —  =  -— -;  and  first, 

m  ^  '  c  -^  (y  —  ^)  «  =  {a  —  c)  v;  but,  ^ince  y  is  ,herci 
considered  as  equal  to  ?»  ^-,  putting  */  -  —  //  ^  =  ^,  y 
—  t;  =  mdy  and,  calling  a-r-c,  ^,  i»v'<^  +  V^^^  =  ^^ 
>/ 1,  V'  ^  c  +  ^»  =  e  v'  i',  c*  ^  =.  eV'  +  d^z^^  <2.dze\jly 
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»  ^f-^  ^  (  —  ^y  :  and  in  the  same  manner  f  is  found;^ 

c^i/  €    /  h 

for  the  second  case,  equal  to  .^ ,     -    ,  +      ^    .     For'   ex- 
^  flJ*  (y  +  v)  fli 

ample,  suppose  the  height  a  2  feet,  i  =  |,  c  =  1,  and  con- 
sequently e  =  1,  then  d  becomes  |,  t;  =  4^  and  y  =  8  j  aad 
in  the  first  case  «  ?=  .  l,  and  in  the  second  «  =  .  14.  , 
If  V,  the  velocity  of  the  obstacle^  we^rjC  great  In  comr 

parison  with  m  a/  -^  the  velocity  of  a  wave,  and  the  space  <^ 

below  the  obstacle  w^re  small,  the  anterior  part  of  thp  ele-. 
vation  would  advance  with  a  velocity  considerably  greater* 
than  the  natural  velocity  of  the  wave  :  but  if  t|;ie  space  below 
the  obstacle  bore  a  considerable  proportion  to  the  whol^^ 
height^  the  elevation  z  would  be  very  small,  since  a  modest 
tate  pres$ure  would  cause  the  fluid  to  flow  back,  with  a  saf* 
ficient  velocity,  to  exhaust  the  greate&t  part  of  the  'accumu- 
lation, which  would  otherwise  take  place.  Hence  the  ele^ 
vation  must  always  be  less  than  that  which  is  determined 
by  the  equation  m  ^  %c  •=■  ev,  and  x  is  at  most  equal -to 

/ — J  =  -I  6;  but  since  the  velocity  of  the  anterior  margin 
of  the  wave  can  never  materially  exceed  m  ^  -  ^  especially 
when  z  is  small,  and  ^  -  being  in  this  case  nearly  ^ — J- 

which,  multiplied  by  z,  shows  the  utmost  quantity  of  the 
fluid  that  can  be  supposed  to  be  carried  before  the  obstacle. 

Supposing  I;  =z  i  a,  this  quantity  becomes -w  ^-.  -,.—  • 

^  €  .  .  '  ' 

and  if  -  bc^  for  example,  -iV>  it  will  be  expressed  by  f-^-^. 


c 
avy  while  the  whole  quantity  of  the  fluid  left  behind. 

A  similar  mode  of  reasoning  may  be  applied  to  other  cas6s 
of  the  propagation  of  impulses^  ia  particular  to  that  of  a- 

contraction 
i  .       .    ' 
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>iltraction  tnoving  along  an  elastic  pipe.    In  this  oase^  an 

tcre)Ase  of  the  diameter  does  not  increase  the  velocity  of  the 

ansmission  of  an  impuke ;  and  when  the  velocity  of  the 

mtraction  approaches  to  the  natural  velocity  of  an  impulse^ 

le  quantity  of  6uid  protruded  must,  if  possible,  be  stili 

nailer  than  in  an  open  canal ;  that  is,  it  must  be  absolutely 

considerable,  unless  the  contraction  be  very  great  in  com- 

irison  with  the  diameter  of  the  pipe,  even  rf  its  extent  be 

tch  as  to  occastonr  a  friction  which  may  materially  impede 

e  retrograde  m(^on  of  the  fluid.     The  application  of  this 

leory  to  the  motion  of  the  blood  in  the  arteries  is  very  ob* 

ous,  and  I  shall  enlarge  more  on  the  subject  when  i  have 

le  honour  of  laying  before  the  Society  the  Croonian  Lecture* 

r  the  present  year. 

The  resistance,  opposed  to  the  motion  of  a  floating  body, 

ight  in  some  cases  be  calculated  in  a  similar  manner :  but 

e  principal  part  of  this  resistance  appears  to  be  usually  de< 

7ed  from  a  cause  which  is  here  neglected ;  that  is,  the  force* 

c^uired  to  produce  the  ascending,  descending,  or  lateral' 

otions  of  the  particles,  which  are  turned  aside  to  make  way* 

r  the  moving  body ;  while  in  this  calculation  their  direct* 

rd  retrograde  motions  only  are  considered. 

The  same  mode  of  considering  the  motion  of  a  vertical 

roina  may  also  be  employed  for  determining  the  velocity 

^  a  wave  of  finite  magnitude.    Let  the  depth  of  the  fluid 

i  a,  arid  suppose  the  section  of  the  wave  to  be  an  isosceles 

iangle,  of  which  the  height  is  l,  and  half  the  breadth  c : 

en  the  force  urging  any  thin  vertical  lamina  in  a  horizon- 

r  direction  will  be  to  its  weigtit  as  b  to  c;  and  the  space  d^ 

rough  which  it  moves  horizontally,  while  half  the  wave 

Lsses  it,,  will  be  such  that  (c-^d).  {a  +  {b)  =s  ac^  when 

be 
fd^         ■■>.    But  the  final  velocity  in  this  space  is  the 

me  as  is  due  to  a  height  equal  to  the  space,  reduced  in 
e  ratio  of  the  force  to  the  weight,  that  is,  to  the  height 

—— ,  aild  half  this  Velocity  h  i  m  ^  (^- — ^\  which  is 

le'mean  velocity  of  tbye  laiuioa.  In  the  mean  time  the  wave 

describes 
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describes  this  space  c  +  d,  and  its  velocity  is  greater  than 

c  2a  4-  ^ 

that  of  the  lamina  in  the  ratio  of -7  +  1  to  1.  that  is  — j — 

a  p 

+  1  or  J-  +  2  to  1,  becoming  m  (-^-+  0^  (2a +  &)="* 
■  j  whiqh,  when  I  vanishes,  bepotnes  m  ^  -9  as 


in  Lagrange's  theorem,  and,  when  b  is  small,  ^  (  V  «  +  4 

■^77- — r"7T  ) ,  or  «i  — — ^ ;  but  if  a  were  small,  it  would 
V(2a  +  Z;)/^  V(2a)' 

approach  torn  ^  b,  the  velocity  due  to  the  whole  height  of 

the  wave. 


XXXTII.  On  the  Icy  Crust  formed  on  Glass  Windows  du- 
ring a  severe  Frost : — with  a  few  Remarks  on  Marine  Fe- 
getahles.  By  Mr,  James  Gi^aham,  of  Berwick-upon- 
Tiveed. 

To  Mr.  Tilloch, — Sir, 
Xf  you  think  the  following  observations  on  the  crust  formed, 
on  windows  during  a  severe  frost  merit  a  place  in  your 
very  useful  and  entertaining  Miscellany,  they  are  much  at 
your  service. 

This  curious  phaenomenon  is  so  common,  that  I  believe 
there  are  very  few  who  have  not  taken  some  notice  of  it  > 
but,  like  many  of  the  other  appearances  in  nature,,  whicb 
ijlrike  the  mind  of  the  philosopher  or  the  contemplative  obr* 
server  with  wonder  and  astonishment,  with  the  great  bulk 
of  mankind  it  ejccites  not  the  least  surprise.  Such  seems 
to  be  the  general  weakness  of  the  human  intellect,  thiMJ 
we  all  require  Some  friendly  hand  or  kind  assistant  to 
first  ^*  rear  the  tender  thought,  or  teach  the  young  idea  howi 
to  shoot/'  The  appeairance  to  which  I  wish  to  call  the  at-« 
t^tion  of  your  readers  is  the  various  figures  which  are  re-» 
presented  on  the  glass  whei^e  this  crust  is^  fbrmtd.  T  bavQ 
fcund  some,  whose  curiosity  was  in  a  certain  degree  excised, 
Suppose  that  all  was  merely  accideata^,  or  formed  by  what 
^ff<i  ofteac^ll  chauQc ;  but,,  on  %  closer  observadon,  this  will; 

not 
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ntot  be -found  to  be  the  case  ;-*-when  strictly  examined,  every 
figure  is  as  regularly  formed  as  if  drawn  by  the  hand  of  a 
skilful,  artist,  and  the  whole  exhibits,  as  it  were,  a  beautiful 
delineation  of  various  marine  or  sea  plantg.  Sometimes  there 
is  an  exact  reptesentatibn  of  the  plant  from  which  that  spe- 
cies, of  ashes  or  alkali  commonly  called  kelp. is  made; — on 
other  parts  of  the  glass  will  be  seen  a  perfect  likeness  of 
sbrae  of  the  smaller  vegetable  p;roduotions,  which,  fropa  a 
stnall  root,  branche  out  into  an  astoqishing  number  of  very 
fine  fibres,  joined  together  in  such  curious^  workmanship 
as  far  to  excell  any  land  productioix  (at  least  that/ 1  have 
observed)  5  indeed  no  description  which  I  can  give,  without 
a  drawing,  can  convey  any  idea  either  of  the  beauty  or  cu- 
riosity of  these  several  icy  arborifications.  A  few  of  the 
larger  kinds  1  have  sometimes  observed  during  a  continued, 
frosl ;  bat  the  more  common  appearances  resemble  the  plant 
from  which  the  kelp  is  made,  and  the  smaller  vegetable  pro- 
ductions. I  wish  to  be  informed  by  any  of  your  learned  and 
philosophical  readers.  What  can  be  the  natural  cause  which 
produces  this  effect  ?'  JSurely  we  Cannot  ascribe  it  to  mere 
accident;  for  if  this  wereUhe  caso,  there  certainly  would  riot 
be  the  same  regular  uniformity.     It  may,  however,  be  ne- 

'  cessary  to;  observe,  that  this  uniform  appearance  will  spme- 
times  be  broken ;  but  on  strict  examination  I  have  always 
found  it  to  proceed  from  some  such  circumstance  as  a  sudden 
change  in  the  temperature  of  the  air  in  the  room  by  an  in- 
crease of  company,  or^  a  larger  .lire;  &c. :  these  will  some- 
times in  a  certain  degree  melf^the  crust  on  the  glass,  and  \i 
again  Suddenly  frozen  the  regularity  of  the  figure^  will  ap- 
pear broken  ;  but  where  Nature  is  left  to  operate- without 
interruption,  I  have  always  found  the  result  the  same. 
•  I'  can  scarcely  omit  this  opportunity  of  directing  your  at- 
tenficJn  to  another  observation,  which  I  doubt  not  will  be 
'  grateful  to  some  of  your  readers,  as  enlarging  the  sphere  of 
their  curiosity,  and  giving  a  more  ample  scope  to  the  coa- 

'  templative  mind  : — 

'  .  The  first. sight  of  the  sea  to  a  person  who  has  lived  to  the 
years  of  maturity  without  seeing  rt,  (and  even  in  this  island 
jthere  are  many,)  I  am  apt- to  thin t  is  the  greatest  object 
.    :  which 
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u^hich  Nature  presents  to  the  mind  on  this  terraqueous 
globe.  If  the  siirvey  is  made  on  a  calm  summer's  day,  the 
clear,  smooth,  and  extended  surface,  which  is  bounded  only 
by  the  horizon,  stretching  as  far  a$  the  eye  can  reach,  fills  the 
mind  with  the  most  pleasing  wonder .  and  surprise ;  while 
the  imagination  is  left  to  roam  at  large  on  the  supposed  ez*- 
pause  which  lies  far  beyond  the  circle  which  the  eye  can 
embrace.  If  the  survey  is  made  in  the  winter,  especially  ~ 
during  a  storm,  what  a  grand  and  awful  spectacle  is  pre* 
sented,  particularly  to  any  person  not  accustomed  to  the 
scene  1  The  deep  and  hollow  sound  of  contending  waves 
catches  the  ear  at  a  great  distance  :  hut  when  the  eye  comes 
to  survey  a  seemingly  boundless  ocean  rolling  in  constant 
succession  its  tremendouls  billows,  till  they  dash  with  such 
impeluous  force  on  the  shore  as  to  threaten  destruction  to  the 
very  rocks  and  banks  which  Nature  has  placed  as  a  barrier 
to  its  almost  irresistible  fury,  the  mind  is  filled  with  amaze- 
ment. 

These  are'  appearances  so  peculiarly  grand,  that  they  arrest 
the  attention  of  even  the  careless  and  indifferent  spectator. 
The  objects  to  which  I  beg  leave  to  direct  theinquisitive  mind, 
which  finds  pleasure  in  observfng  and  examining  the  great 
variety  of  Nature's  productions,  is  the  vast  quantity  of  ma- 
rine plants  which  are  to  be  found  on  the  shore  and  amongst 
the  rocks  during  the  ebb  tidt : — these  are  often  thrown  up 
in  such  promiscuous  heaps  on  the  beach,  that  superficial 
observers  do  not  think  they  can  deserve  any  attention  :  nor 
will  they  easily  be  induced  to  believe  that  the  mind  of  the 
traveller  is  not  more  astonished  when  he  first  visits  the  tot:rid 
zone,  and  finds  every  tree,  every  shrub  and  plant,  in  short 
the  whole  vegetable  creation,  different  from  any  thing  he  had^ 
seen  in  the  more  temperate  climates,  than  any  person  will 
be  when  he  first  examines  the  productions  of  the  ocean.  I 
shall  not  attempt  to  give  any  delineation  of  this  vegetable, 
kingdom :  even  if  my  abilities  were  equal  to  the  task,  it  would 
far  exceed  the  limits  of  a  short  essay :  bilt  I  will  again  assure 
all  who  have  not  made  the  experiment,  that  their  pains  and 
trouble  will  be  amply  repaid,  and  their  curiosity  fully  graii- 
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fifd.  I  dArtnot,  however,  conclude  without  oite  nlore  ob- 
servation:— ^During  the  febb  tide,  if  the  shore  is  rocky,  a 
number  of  small  pools  of  clear  water  are  left,  in  which  will 
be  found  many  of  the  smaller  plants  adhering  to  the  stones 
or  rock,  which,  if  carefully  removed,  and,  before  they  are 
too  dry,  spread  on  white  paper,  will  exhibit  a  most  beauti- 
ful and  pleasing  variety  without  the  trouble  of  drawing. 
I  am,  sir,  your  most  humble  servant, 

James  Graham. 

Bcrwick'Upon -Tweed,  \ 

Feb  1,  1809. 


XXXIV.  A  Letter  on  the  Alterations  that  have  taken  place 
in  the  Structure  of  Rocks y  on  the  Surface  of  the  basaltic 
Country  in  the  Counties  of  Derry  and  Antrim.  Addressed 
to  Humphry  Davy,  Esq.^  Sec.  R.  S,     By  William 

RiCHAKDSON,   D.D. 

[Concluded  from  p.  1 16.] 

Inquiry  into  the  Formation  of  our  perpendicular  Fagades. 

XT  V3  natural  that  the  first  great  operation  we  proceed  to  in- 
vestigate, should  be  the  foi-mation  of  our  magnificent  fa- 
Qades,  one  of  which  is  the  principal  subject  of  this  memoir. 
The  line  of  coast  that  bounds  our  basaltic  area  on  its  north 
side;  extends  about  twenty-five  Irish  itiiks,  in  which  course 
the  precipices  are  nearly  continuous,  'and  more  than  one  half 
of  them  absolutely  perpendicular  for  a  great  part  of  their 
stupendous  height.  The  operation  by  which  th^y  were  cut 
off  so  abruptly,  and  left  with  a  formidable  aspect  towerino" 
over  our  coast,  is  the  one  we  inquire  iuto. 

That  these  bold  precipices  once  projected  furthei  in  ^any 
places  is  easily  demonstrated  ;  at  Beanyn  Daaiiay  and  at  the 
Chimney^  the  columnar  construction  was  obviously  once 
carried  much  further  out, 

At  the  Milestone,  Portcooan,  and  Portnalau,  the  fragments 
of  dykes  extend  far  beyond  the  face  of  the  precipice. 

These  same  facts,  together  with  the  projecting  base,  show 
that  these  sudden  abruptions  were  not*  formed  by  it\e  sub- 
siding, 
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siding,  and  sinking  of  pne  part,  leaving  the  remainder  in  its 
place  ;  still  less  by  any  violent  revolution,  or  convulsion, 
as  the  stratification  has  not  sustained  the  slightest  shock 
either  above  or  below  the  faQade. 

The  formation  of  oiir  abrupt  coast^  has  been  ascribed  to 
the  action  of  the  sea,  beating  violently  against  it,  washing 
away  the  lower  parts,  and  leaving  a  perpendicular  fa9acie 
standing ;  as  we  often  see  on  the  banks  of  rapid  and  en- 
croaching rivers.  *  * 
■  A  cool  examination  of  our  precipices  will  soon  prove  that 
our  fagades  could  not  have  been  so  formed  ;  for  wc  always 
find  them  on  the  highest  part  of  the  cliff,  and  receding  from 
the  water,  which  could  be  instrumental  in  bringing  down 
the  materials  from  above,  only  by  washing,  and  so  wearing 
away  the  bases  of  the  steepest  parts  ;  but  the  elevations  of 
these  bases  are  utterly  irreconcileable  to  this  supposition  j 
for  instance,  the  base  of  Pie  skin  fagade  is  two  hundred  feet 
above  the  present  level  of  the  sea,  that  of  Fairhead  three 
hundred:  now  had  the  sea  ever  risen  to  either  height,  it 
would  have  submerged  a  great  part  of  Ireland,  and  none  of 
the  neighbouring  country  (whatever  its  level  may  be)  bears 
the  least  resemblance  to  alluvial  ground,  nor  shows  any 
mark  of  having  been  once  covered  by  the  sea. 

The  next  argument  is  still  more  conclusive  :  the  boundary 
of  our  basaltic  area  on  its  north  side,  is  for  twenty-TBve  miles 
also  the  confine  of  sea  and  land  ;  so  far  it  is  natural  to  ascribe 
its  features,  and  characteristic  marks,  _to  the  action  ^f  the 
powerful  element  that  beats  against  it.  But  when  that  pre- 
cipitous boundary  ceases  to  be  the  confine  of  sea  and  land, 
turns  southward  towards  ihe  interior,  and  becomes  the  line 
of  demarcation  between  the  basaltic  and  schistose  country 
on  the  west,  it  still  preserves  its  former  character  :  that  is, 
of  a  range  or  ridge  of  very  high  land,  steep  to  the  exterior, 
and  sometimes  cut  down  "vertically  into  fagadet,  like  its 
northern  part  that  lines  the  shore. 

Thus  Magilltgan  Rock  (four  miles  inland)  is  hot  inferior 
in  magnificence  to  any  of  out  fagades  on  the  coast:  its  per- 
pendicular sjection  is.one  hundred  and  seventy  feet,  and  this 
continuous)  for  a  mile  ;  the  fagades  at  Bienlraddock  are  nin^ 
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miles  further  inland,  and  those  oiMtmyneeny  thirteen  ;  while 
the  hase  of  th6  lowest  of  these  perpendicular  precipices  is 
elevated  1400  feet  above  the  sea. 

The  same  style  prevails  on  the  east  side  of  owr,  basaltic 
area^  after  its  boundary  ceases  to  be  the  confine  of  sea  and 
land;  for  the  Ifmestone  fa9ade8  at  Garron  Point  (consi- 
derably above  the  levc^  of  the  sea)  exactly  resemble  those  of 
'  thmluce^  and  Kenbaan  at  the  water  edge;  and  Cave  Hill 
(several  miles  from  the  sea,  and  nearly  one  from  the  shallovr^ 
estuary  of  Belfast y)  exhibits  basaltic  faQades  at  the  height 
of  one  thousand  feet,^  precisely  similar,  and  little  inferior  to 
those  oSJMagilligan.   .       .  • 

The  exact  resemblance  between  our  inland  facades  (on 
the  east  and  west  sides  of  our  area)  to  tliose  on  the  shore, 
proves  them  to  be  all  effects  from  the  same  cause,  and  that 
our  accumulated  strata  have  in  all  thede  similar  instances 
been  cut  down  vertically  by  the  same  agent,  and  that  this 
agent  was  not  the  sea. 

Nor  has  this  powerful  agent  confined  it*  operations  to  our 
coast,  or  to  the  periphery  of  our  basaltic  area;  we  can  trace 
it  over  its  whole  surface ;  we  find  throughout  its  interior, 
similar,  though  very  diminutive  abruptions,  executed  pre- 
cisely in  the  same  manner,  that  is,  strata  cut  across  by  a 
long  vertical  fa9ade,  their  planes  on  the  upper  side  perfectly 
undisturbed,  while  on  the  lower  side  alt  the  materials  of 
which  that  part  of  the  stratum  was  once  composed  arecom* 
pletely  carried  off.— (See  6th  fact.) 

We  are  now  unavoidably  led  into  a  discussion  of  a  ques-' 
tion  which  has  at  all  times  occupied  the  attentioa  of.  natu- 
ralists. > 

iVherhce  arise  the  Inequalities  with  which  the  Surface  of  the 
Earth  is  so  exceedingly  diversified  ? 

*  I  shall  not  attempt  to  encounter  this  questiour  generally, 
nor  to  extfcnd  my  inquiries  beyond  the  limits  I  have  pre- 
scribed to  myself;  but  I  shall  try  whether  the  curious  facts 
so  profusely  exhibited  over  our  basaltic  ar:ea,  throw  any  light 
upon  the  formatiop  of  our  pwn  inequalities,  or  lead  us^a  step 
8  toward);' 
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towards  tte  discovery  of  the  operations  by  wbieb  si 
pendous  effects  have  been  produced. 

Some,  to  escape  the  difHcuhies  in  which  this  que 
involved^  ascribe  our  inequaHties  to  original  fonnati 
if  the  world  had  come  from  the  hand  of  the  Croat 
the  variegated  surface  which  now  contributes  so  muc 
beauty ;  but  the  frequent  interruptions^  and  resumpi 
the  strata  in  our  aVea,  with  the  perfect  resemblance 
corresponding  parts,  however  great  the  interval  by 
tbey  are  separated^  can  scarcely  leave  a  doubt  tba 
strahi  were  at  first  continuous ;  of  course,  the  figure 
surface  at  that  time  must  have  depended  on  the  origi 
^  sitions  and  inclinations  of  these  strata,  which,  as  i 
by  the  dd  fact,'  are  now  unconnected  with  the  suj: 
line,  the  figure  of  which  is  governed  by  tbeir  abruptic 
removals  alone. 

Naturalists  have  differed  much  in  opinion  as  to  the 
tion  in  which  the  causes  acted  that  produced  the  ineq 
on  the  surface  of  our  globe;  some  referring  us  to  the 
of  tbe  earth  as  to  the  scene  of  action  ;  while  othen 
that  the  operations  were  performed  upon  the  surface  i 

But  the  slightest  inspection  of  our  fa9ades  will  \ 
prove  that  the  first  hypothesis  cannot  be  correct  \  fc 
quity  of  direction  must  h^ve  been  the  result  of  a  disi 
cause  acting .  from  below  \  whereas  parallelism  and  a 
rectilineal  course  distinguish  the  basaltic  arrangem 
which  I  have  been  treating. 

We  have,  it  is  true,  occasionaf  depressions  of  our 
where  they  obviously  have  subsided,  and  no  doubt 
failuKi  of  support  below ;  but  ip  nolnstance  that  I  ha 
with,  in  our  area,  are  these  attended  by  the  slightes 
cussipn ;  the  peqnan^nt  and  subsided  parts,  with 
preserve  their  parallelism,  and  the  continuity  of  their 
rial ;  whence  it  is  probable  this  event  took  place  prev 
the  Induration  of  the  strata,  and  of  course  antecedent 
period  to  which  I  limit  myself. 

Buffon  ascribes  our  superficial  inequalities  to  the  ag 
of  the  waters  while  they  covered  our  earth,  and  argue 
the  resemblance  these  inequalities  bear  to  the  waves 
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sea ;  a  resemblance  I  cannot  trace  in  any  country  which  I     • 
have  observed,  nor  could  pur  sudden  arid  perpendicular  ab- 
ruptions ^ver  have  been  produced  by'  any  agitation  of  the 
waters.  ,    ^ 

Professor  playfair  considers  rivers  as  having  formed  not 
only  the  beds  or  channels  in  which  they  flow,  but  also  the 
whole  of  the  valleys  through  which  they  run,  and  in  gene- 
ral ail  the  inequalities  of  our  surface  ;  but  an  attentive  ob- 
server, tracing  the  course  of  any  of  our  most  rapid  rivers, 
^  would  soon  perceive  that  the  quantity  'of  its  depredations 
have  been  comparatively  insignificant,  and  that  they  can  be 
determined  with  precision  :  the  river  has  no  doubt  in  several 
places  extenijed  itself  considerably  on  both  sides,  but  in  the' 
intermediate  space  between  the  remotest  boundaries  it  ever 
rpachcd,  it  levels,  instead  of  raising  inequalities. 

The  same  result  I  apprehend  would  follow  from  the  ope- '. 
rations  of  another  agent,  which  theorists  are  in  the  habit  of 
calling  in  to  thejr  aid,  when  they  cannot  (ind  some  certain 
material,  which  from  their  theory  we  had  reason  to  expect ; 
they  then  tell  us  it  has  been  carried  off,  and  lost  in  the  suite 
of  degradations  and  decompositions. 

But  decay  and  decomposition,  instead  of  creating  inequa- 
lities, woul  J  produce  a  contrary  effect,  and  deface  those  ac- 
tually existing ;  they  would  gradually  abs^te  the^  height  of  our 
perpenoicular  facades,  and  increase  the  green  steep  at  their 
bases  by  the  accumulation  of  the  crumbling  and  mouldering 
materials  from  above  j  while  the  more  diminutive  faQadei^ 
formed  by  the  abruptions  of  single  strata  scattered  over  the 
face  of  our  are^,  and  forming  its  most  characteristic  feature, 
would  in  time  (as  many  are  already)  be  cpnverted  into  steep 
acclivities  covered  with  verdure. 

Such  are  the  principal  causes  to  which  the  inequalities  of 
our  surface  have  been  generally  ascribed.  Previous  to  our 
deciding  finally  upon  their  insuflSciency,  it  may  be  proper  to 
numerate  a  few  of  those  inequalities,  where  the  deviation 
of  our  present  surface,  frop  the  form  it  probably  hac|  origi- 
nally, is  not  opiy  striking,  but  where  also  the  concomitant 
fircumstances  afford  demonstration,  that  sorne  great  ppera^- 
|ion  has  Qnce  laten  place  there, 
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Thus,  by  making' ourselves  acquainted  wil^i  ^eeta,  wc 
^baU  t^  better  qualified  to  investigate  causes  ;  and  if  those 
effects  shall  appear  to  be  beyond  the  powers  of  such  natural 
agents  as  we  are  already  acquainted  with,  vye  shall  be  justi- 
fied in  admitting  the  performance  of  operations, to  whi<?h  we 
have  sebn  nothing  similar ;  and  also  in  admitting  the  former 
existence  of  powers  of  far  superior  energy  to  any  we  have 
€Ver  known  in  action. 

Enumeration  x)f  3ome  remarkable  Ifiequalities  in  ihe  Surface 

i^'  our  hasahic  Area,  produced  since  the  Consolidation  of 
.  its  Strata. 

That  we  niay  better  understand  the  facts  I  am  proceeding 
to  tttate,  I  shall  assume  (in  the  style  of  the  mathematicians 
puta  factum)  previous  to  demonstration,  that  the  planes  of 
our  uniform,  rectilineal  strata,  however  interrupted  we  may 
^ow  find  them,  were  once  continuous. 

Upon  this  supposition,  the  valley  of  the  Mcyoia,' betweenj 
the*  stratified  summits  of  Seqfin  and  Slievegallon,  19  an  ex-, 
cavation  1 700  feet  deep,  and  three  miles  wide,  of  which  the 
whole  materials  have  been  completely  carried  off. 

To  the  northward  of  this  excavation,  between  Seqfin  and 
Carntogher,  the  continuous  accumulated  strata  of  basalt  are 
interrupted,  and  taken  away  quite  down  to  the  schistose  sub- 
stratum ^  while  the  untouched  summit^  of  the  contiguous 
mountains,  Cm-ntogher^  Seafin,  and  Monyneeny,  are  still 
stratified  basalt. 

On  the  eastern  side  of  our  area,  immediately  to  th^ 
southward  of  Kello  and  Connor^  a  similar  operation  has  beei? 
performed,  attended  by  still  more  extraordinary  circum-< 
stances. 

We  here  find  a  district  near  four  miles  la  diazpeter,  called 
^he  Sandy  Braes  ;  over  this  whole  space  the  basaltic  strati- 
fication has  been  carried  off,  and  the  operation  has  reached 
deep  into  a  very  singular  substratum,  a  reddi$h  breccia,  by 
some  mineralogists  called  a  porphyry,  the  mass. friable,  but 
ihe  component  angular  particles  of  extreme  hardpess. 

The  hills,  of  which  this  little  district  is  full,  are  everj 
^m  perfect  segments  of  spheres^  wbiJje  the  loftier  basalti( 
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hills  that  surround  it  preserve  their  characteristic  fertiii  to 
wit^  a  gradual  acclivity  on  one  side,  with  a  steep  abruption 
on  the  other. 

As  we  sail  along  our  northern  shore  we  discover  another 
great  chasm  or  interruption  of  our  strata,  which  also  cuts 
deep  into  the  substrata :  for.  on  the  West  fti^e  of  Ballycastle 
pier,  the  bold  basaltic  precipices  suddenly  disappear,  and  at 
a  lower  level  disclose  the  substratum,  which  appears  to  be 
an  alternation  of  sandstone,  and  coal,  sometimes  with  bitu- 
Qiinous  schistus. 

A  mile  or  two  to  the  eastward  the  abrupt  precipice  is  re- 
sumed, and  a  basaltic  stratum  again  occupies  its  summit  oq 
to  Fairheady  with  the  same  angle  of  incljnation  in  which  it 
was  disposed  along  our  whole  coast,  that  is,  a  dight  ascent 
to  the  north. 

Traces  of  similar  operations  and  abruptions  are  to  be  found 
over  our  whole  area,  but  the  preceding  are  sufficient  to  make 
us  acquainted  with  the  style  of  these  interruptions  of  our 
strata  ;  of  course  it  is  time  to  proceed  to  the  suspended  de- 
monstration, that  our  strata,  so  interrupted,  were  once  con- 
tinuous, notwithstanding  the  magnitude  of  the  interval  by 
which  the  corresponding  parts  are  now  separated. 

Proofs  that  our  now  interrupted  Strata  were  once  continuous. 

We  must  now  turn  back  to  the  facades  of  Bengore,  where 
the  strata  themselves,  and  all  the  circumstances  attending 
them,  are  so  happily  displayed,  as  to  throw .  great  light  on 
the  subject,  and  to  lead  us  analogically,  step  by  step,-  to  the 
conclusion  we  seek  for. 

Let  us  examine  and  trace  the  summit  of  the  precipice  fox 
a  mile  immediately  eastward  from  the  Giant's  Causewaj^^ 
and  we  shall  find  a  frequent  inlerrupfioa  and  resumption  of 
the  fourth,  fifth,  and  sixth  strata,  at  the  shortest  intervals, 
the  interruption  not  always  reaching  to  the  lowest  of  the 
three,  which  in  that  case  remains  continuous ;  so  far  simple 
inspection  removes  all  doubt,  that  eaeh  of  these  strata  was 
once  continuous  as  far  as  the  great  depression  to  the  west  of 
J^leskin. 

^ere  indeed  the  interruption  becomies  oopsiderablc;  lyxt 
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less  than  a  mile;  but  when  we  find  at  Por/^?»t){m a suceession 
of  three  strata  with  the  same  inclination,  in  the  same  order, 
of  the  same  thickness  each,  an3  with  the  same  strong  cha- 
racteristic marks  that  distinguished  the  three  interrupted,  at 
the  depression  ;  ^bove  all,  when  we  find  the  strata  they  reat 
upon  continuous  (at  least  with  very  trifling  interruptions) 
for  the  same  extent ;  1  think  we  can  scarcely  entertain  a 
doubt' that  this  interval  between  the  corresponding  parts, 
though  so  mdch  greater  than  any  of  the  preceding,  is,  like 
them,  but  an  intefrupuon,  and  that  these  strata  were  once 
continuous  from  the  depression  to  Portmoon. 

The  same  style  of  induction  would  establish  the  quotidam 
continuity  pf  all  the  strata  in  the  face  of  Bengore  promon* 
tory,  for  here  the  strata  are  so  distinctly  marked  that  we 
know -each  of  them  when  we  find  it  again  after  any  inter* 
ruptiou. 

In  the  rest  of  oqr  precipices  and  fa^ades^  the  similarity  of 
the  strata  deprives  us  of  this  advs^ntagc ;  yet  in  their  smaller 
interruptions,  the  eye,  by  tracing  the  rectilineal  course  of 
the  strata,  and  so  connecting  the  separated  parts,  can  esta- 
blish their  former  continuity  :  while  in  the  greater  intervals 
we  must  rest  our  proof  on  analogy  alone. 

That  we  may  be  entitled  to  carry  this-  style  of  induction  - 
into  the  interior  of  our  b^sahic  area,  and  to  apply  the  same 
reasoning  to  enable  us  to  form  a  similar  decision  upon  ihc 
more  stupendous  interruptions  of  our  strata,  which  I  have 
already  enumerated,  it  becomes  necessary  to  explain  the  geo- 
logical construction  pf  our  areaj^-^the  strata  of  which  it  is 
fornied-^their  arrangement — ^and  their  inclinations. 

An  extensive  limestone  stratum,  white  as  chalk,  and  about 
two  hundred  feet  thick,  seems  to  form  the  base  of  the  whole 
district  I  limit  myself  to :  upon  thiar,  accumulations  of  rec- 
tilineal and  parallel  basaltic  strata,  are  heaped  up  tp  most 
linequal  heights. 

This  great  qalcarepus  stratum  seems  not  to  be  an  accurate 
plane,  but  rather  to  resemble  a  bason,  as  every  where  at  its 
periphery  it  dips  to  the  interior;  yet  the  plane  of  its  section 
has  a  slight  ascent  to  the  southward  ;  a  recollection  of  these 
(lirpum^t^ces  will  enable  us  to  account  for  every  appearance 
'  this 
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this  stratum  exhibits,  as  it  happens. to  be  disclosed  to  us; 
ahd  by  the  converse,  an  attention  to  these  appearances  will 
enable  us  accurately  to  determine  the  position  of  the  stratum. 
This  stratum,  from  Balhjcastle  to  Solomon's  Porch ^  (about 
twenty- five  miles,)  keeps -very  nearly  the  level  of  the  sea, 
often  indeed  sinking  below  the  surface,  but  never  raising  its 
lower  edge  above  it :  but  when  at  Solomon's  Porchy  the 
boundary  of  our  basaltic  Area  begins  to  deflect  to  the  south- 
west, and  then  to  the  south,  the  ascent  of  the  stratUm  to 
the  southward  begins  to  operate,  and  we  perceive  the  dotted 
line  of  its  quarries  gradually  to  rise  along  the  face  of  the 
mountain  from  the  shore  to  Monyneeny  and  Seafin^  where 
is  has  attained  the  height  of  1500  feet:  if  is  tfue,  the  actual 
stratum  has  not  been  opened  at  these  two  great  elevations, 
biit  the  white  rubble  immediately  below  the  basaltic  fa9ade 
proves  iticontesiably  that  it  is  close  at  hand. 

An  accumulation  of  basaltic  strata,  had  in  this  southern 
course,  as  well  as  on  the  northern  shore,  covered  th^  lime- 
stone up  to  the  sunmrits  of  the  hills  or  mountains, 

}  have  already  stated  how  the  ridge  of  mountain  is  sud- 
denly interrupted  by  the  valley  of  the  Maynloy  from  1600  to 
1 700  feet  deep  ;  but  if  we  look  to  the  southward,  in  the 
rectilineal  course  of  the 'strata  (the  positions,  of  which  we 
have  been  able  to  ascertain  with  soniiuch  accuracy),  we  shall 
find  near  the  summit  of  the  mouniarn  Stievegallon  a  similar 
white  limestone  stratum  crowned  with  basalt,  cutting  it  in 
the  very  direction  the  former  ought  to  have  reached  it,  that 
is  perhaps  two  hundred  feet  higher,  the  ascent  of  the  strata 
to  the  southward  haying  elevated  their  planes  so  much  in  a 
distance  of  four  miles,  the  probable  interval  between  the 
summits  of  these  mounlains, 

\Ve  are  now  to  decide  whether  this  calcareous  and  basaltic 
fragment,  on  the  summit  of  SUevegallon  mountain,  be  the 
last  remnant  of  the  old  arrangement  we  have  been  tracing, 
and  ascertaining  with  so  much  precision,  for  seventeen  or 
eighteen  miles  .from  the  sea,  and  twenty- five  miles  along 
the  coast,  but  now  interrupted  by  the  valley  of  tiie  Mayola^ 
like  our  former  more  dimin.nivc  interruptions,  ^nd  also  like 
them  resumed  at  the  next  elevation;  in  the  same  rectilineal 

'  '  course, 
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:ourse,  the  strata  preserving  ihe  same  order,  and  the  same 
:haracteristic  marks.  Or  whether  these  strata,  appearing  on 
the  summit  of  SUevegnllony  be  the  commencement  of  a 
new  arrangemetit,  abandoned  by  nature  as  soon  as  begun  : 
which  is  highly,  improbable,  for  neither  limestone  nor  basalt 
are  to  be  found  on  the  mountain  except  in  this  solitary 
hummock. 

We  might,  by  a  minute  attention  to  the  inclinations  and 
arrangements  of  the  slrata  contiguous  to  the  other  inter- 
ruptions I  have  enumerated,  prove  in  like  manner  that  th^ 
basaltic  masses  crowning  the  summits  of  the  surrounding 
hills  and  mountains,  are  merely  the  remnants  of  slrata  once 
extensive  and  continuous,  but  interrupted  and  carried  off,  as 
in  the  preceding  case,  by  the  same  powerful  agent. 

The  more  diminutive  inequalities  scattered  over  the  whole- 
surface  of  our  area,  and  always  produced  by  interru^itions  of 
the  Strata,  woqid  still  more  easily  admit  the  application  of 
the  same  reasoning,  from  the  contiguity  of  their  abruptcd 
parts ;  but  the  detail  would  be  tedious  ;  those  who  wish  ta 
pursue  the  subject  further  must  come  to,  the  scene  them- 
selves. 

Materials  completely  cairied  off, 
A  circumstance  perhaps  still  more  extraordinary,  is  the 
complete  removal  of  all  the  materials  that  once  filled  up  the 
intervals  between  the  abrupted  parts  of  these  strata.  I  have 
stated  in  my  9th  fact,  that  the  materials  that  had  formerly 
pomposed  the  projecting  parts  of  our  northern  facades  and 
precipices,  had  totally  disappeared. 

The  removed  parts  of  the  limestone  stratum  on  the  we^t 
side  of  our  area  haye  shared  the  same  fate,  for  where  the 
phain  of  mountains  extending  from  MagiUigan  Rock  to 
Bienlraddocky  is  interrupted  by  valleys  at  Stradreaghy  Drum* 
rommerj  and  Ballynessy  it  is  obvious  that  the  limestone  stra- 
|;um  was  once*continuousi  to  the  high  points  where  it  shows 
itself  on  Keady,  and  the  mountains  on  each  side;  its  thick- 
ness too,  wherever  we  can  try  it,  is  very  great ;  yet  thi^ 
stratum,  which  in  its  entire  j^tate  must  have  spread  like  q, 
foof  far  above  the  present  surface  of  these  valleys  (which  are 

now 
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now  sunk  deep  into  the  c^chistose  substratum)  has  not  left  a 
particle  of  its  debris  behind,  nor  is  a  single  lump  of  white 
limestone  to  be  found,  until  we  come  lo  the  quarries,  that 
is,  to  the  edge  of  the  solid,  untouched  stratum. 

Conclusions » 

The  conclusions  that  unavoidably  follow,  from  the  con- 
sideration of  these  facts,  are. 

That  the  hills  and  mountains,  in  the  district  I  have  been 
describing,  were  not  raised  up  or  formed  as  they  now  stand, 
but  that  they  are  the  undisturbed  remains  of  strata  that  were 
left  behind,  when  stupendous  operations  carried  away  the 
parts  that  were  once  contiguous  to  them. 

That  the  inequalities  of  this  surface  were  all  produced  by 
causes  acting  from  above,  and  carrying  off  whatever  they 
touched,  without  in  the  least  disturbing  what  was  left  be^ 
bind. 

Additional  Evidences.     Basaltic  Hummocks*. 

The  arguments  on  which  I  have  founded  my  opinions 
have  hitherto  been  all  taken  from  the  hollows  in  our  surface, 
and  the  interruptions  in  our  strata,  both  which,  the  con- 
comitant circumstances  have  led  me  to  consider  as  so  many 
excavations ;  but  the  lofty  elevations,  and  the  abrupt  pro- 
minencies rising  suddenly  from  our  surface,  when  minutely 
examined,  lead  us  irresistibly  to  the  very  same  conclusion. 

.  When  you  and  I  examined  together  the  line  of  our  north- 
cm  faQades,  we  studiously  sought  for  the  points  where  na-^ 
ture  had  made  any  change  in  her  materials  or  their  arrange- 
ment, hoping  that  at  the  junctions  of  these  little  systems, 
we  should  find  some  facts  that  would  throw  light  on  the 
subject;  but  we  generally  failed  ;  want  of  perpendicularity, 
or  other  local  circumstances,  impeding  us  at  the  most  in* 
leresting  points.  '  " 

On  the  present  occasion  she  has  adopted  an  opposite  line 
of  conduct,  and  in  many  of  the  steps  she  has  taken,  ob- 
trudes upon  us  demonstration  of  what  she  has  done. 

*  Navigators  use  the  word  hummock  to  express  circular  and  elevated 
Ibounty,  appeario^  at  »  distance ;  I  adopt  the  term|from  thei^. 

Whoever 
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Whoever  has  attended  to  the  exertions  of  man  when  em- 
ployed in  altering  our  present  surface^  either  l^y  levelling 
^heights,  or  by  making  excavations,  must  nave  observed  that 
it  is  the  practice  of  the  workmen  to  leave  small  cylindrical 
portions  standing,  for  the  purpose  of  determining  the  height 
of  the  old  surface,  aijd  thereby  ascertaining  the  quantity  of 
materials  removed. 

To  these  may  be  compared  the  stratified  basaltic  hum- 
mocks sp  profusely  scattered  over  our  area,  and  which  seem 
to  show  how  high  our  quondam  surface  once  reached. 

The  hummock  of  Demiw?J/i  three  miles  south-east  from 
Poitrush^  is  very  beautiful,  it  stands  on  the  top  of  a  high 
ridge,  and  is  a  conspicuous  object  from  all  parts  of  the 
country  ;  it  is  exactly  circular,  its  flat  surface  contains  an 
acre,  it  is  completely  surrounded  hy  a  perpendicular  facade 
about  twenty-five  feet  high,  and  formed  by  two  strata,  a 
columnar,  and  an  irregular  prismatic,  resting  upon  it. 

From  this  elevated  station,  where  I  had  the  pleasure  pf 
acGompanying  you,  1  showed  you  at  six  or  seven  miles  di- 
stance to  the  westward,  among  the  Derry  mountains,  the 
•  still  loftier  hummocks  of -/^//f/ir/aw  and  Sconce,  heniisphe- 
-  rical  in  form,  composed  of  but  one  stratum  each,  while  their 
swelling  out  bases  displayed  ^ccumulaVions  of  many  more: 
and  also  near  those  the  humrnock  oi  Fermayle^  resembling 
DunmtiUj  but  much  larger,  and  also  surrounded  by  a  fa- 
cade composed  of  two  strata. 

I  showed  you  also  at  twenty  miles  distance  to  the  south- 
east, the  gigantic  Slemish,  one  of  our  basaltic  humniocksj^ 
magnified  (as  it  were)   into  a  lofty  and  insulated  mountain, 
;    completely  stratified  from  its  base  to. its  flat  summit. 

I  showed  you  likewise  from  the  bottom  of  its  ridge,  the 
neat  but  diminutive  hummock,  called  the  Rock  of  Clogher^ 
above  Bushmills,  As  our  time  was  precious,  you  took  my 
word  f(»r  its  stratification  being  precisely  similar  to  that  of 
DiinmulL 

There  are  many  other  basajtic  hummocks  scattered  over 

the  surface  of  our  area,  all  of  them  either  ^t  ^^If^ri  or  por- 

.  tions  of  strata;  two  of  the  mott '^^  '     *  hill  of 
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Knock  LoughraUy  near.  Magheta,  and  a  tall  hummock  (whose 
name  I  forget)  a  mile  eastward  From  Lisanonre. 

We  meet  still  more  frequently  an  imperfect  style  of  hum- 
mock, a  feemicircular  fa9ade  one  side,  while  on  the  other 
it  sippcs  away  gradually  with  the  dip  of  the  strata,  as  if  the 
operation  had  been  interrupted  before  ii  was  carried  quite 
round;  the  most  remarkable  of  these  are  Baity Uroney  in 
Derry,  and  Croaglimore^  '\\\  Antrim^  both  visible  from 
.  DunmulL 

Regular  stratifications  on  the  summits  of  hills  and  moun- 
tatos  have  been  long  a  stumbliug-block  to  theorists ;  the 
historian  of  the  French  Academy,  for  the  year  I716,  ob-, 
viously  ascribing  the  superficial  inequalities  of  the  earth, 
(like  many  others)  to  causes  acting  from  hqlow,  and  per- 
ceiving how  incompatible  such  assemblages  of  strata  were 
to  his  theory,  thinks  it  safer  to  doubt  their  existence,  as  they 
could  not  have  been  formed,  he  says,  "  unless  the  masses  of 
the  mountains  were  elevated  in  the  direction  of  an  axis  per- 
pendicular to  the  horizon  :  ce  que  n*a  pu  etre  que  trts  rare.*' 

But  as  these  stratified  mounts* are  in  our  area  by  no  means 
uncommon,  they  lay  us  urtder  the  necessity  of  suggesting 
another  alternative  similar  to  those  we  have  already  stated. 

Were  these  isolated  hunimocks  originally  formed  as  they 
now  stand,  (solitary  and  separate  from  each  other)  one  by 
one  ;  or,  are  they  the  last  remaining  portions  of  a  vast  con- 
solidated mass,  of  which  the  interyiediate  and  connecting 
3trata  have  been  carried  off  by  causes  with  which  we  are  un- 
acquainted ? 

To  be  able  saiisfactprijy  to  resolve  this  alternative,,  it  be- 
comes necessary  to  lake  a  careful  view  of  the  contiguous 
countries,  and  to  try  whether  their  construction,  and  the 
arrangement  of  their  strata,  will  throw  any  light  upon  the 
subject. 

When  we;  examine  the  assemblage  of  hummocks  above 
Kn^ckmultf  that  is.  Sconce^  Fermoy le^  znd  Altahrian,  we 
find  their  materials  and  stratification  prepiiely  similar  to  that 
of  the  country  below  them  to  the  eastward,  where  the  abrup- 
tions of  the  strata  are  displayed  in  long  stony  ridges— to  the 

south. 
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south,  the  abruptions  oa  the  summit  oi  Ready  mountaia 
discover  the  same  similarity;  and  to  the  uorth'west  the 
grand  facade  oi  Magilligan  Rock,  three  miles  didtant,  dis- 
plays an  accomulatlon  ot"  exactly  the  same  son  of  strata  con- 
solidated into  an  enormous  mass. 

The  hununock  of  DunmuU  is  formed  of  two  very  parti- 
cular strata,  a  coluiTMiar^  and  \an  irregular  prismatic  ;  but  I 
.  showed  you,  a  mile  to  the  northward,  at  the  facades  and 
quarries  of  Islamoro  and  CraigahuUer^  at  the  base  of  the  hill, 
that  the  whole  ridge,  on  the  summit  of  which  Dunrritdl  is 
placed,  was  a  consolidated  mass,  formed  by  alternate  strata 
of  the  same  description  :  and  that  the  arrangement  of  the 
whole  country  below,  and  adjacent,  was  precisely  the  same 
with' that  of  the  hummock  of  Cloghcr^  I  proved  to  you  at  ' 
ihe  curious  opening  of  the  strata  at  Bushmills  Bridge^  and 
in  the  facades  at  the  GianCs  Causeway. 

After  these  proofs  that  so  many  (and  I  might  proceed  to 
the  rest)  of  our  detached  hummocks  are  in  their  construc- 
tion and  materals,  similar  to,  and  connected  with,  the  main 
consolidated  masses  of  which  our  country  is  formed,  I  think 
it  will  scarcely  be  asserted  that  these  hummocks  were  origi- 
nally formed,  solitary  and  separate  as  they  now  stand ;  but 
rather  that  they  were  once  parts  of  that  vast  whole,  and  left 
behind  in  their  present  form,  upoYi  the  removal  of  the  con- 
tiguous portions  of  their  strata,  by  some  powerful  agent,  of 
whose  operations  and  modes  of  acting,  we  have  hitherto  ob- 
tained little  knowledge. 

The  highest  point  on  the  facade  of  Cave  Hilt  is  galled 
M^ Art's  Castle,  and  appears  to  be  a  solitary  fragment  of  a 
stratum,  precisely  similar  to  those  below  it,  and  obviously 
once  extended  like  them. 

The  irrcgidarlty  of  the  summit  of  Fairhead,  plainly  shows 
that  its  gigantic  coluuuis  once  reached  higher.  \ 

And  in  the  fagade  of  Magilligan^  the  highest  of  all,  a  few 
degultory  patches  of  an  Upper  stratum  (no  doubt  once  perfect 
^nd  continuous)  are  to  be  traced  along  its  summit. 

Our  mountains  themselves  seem  to  show  clearly  that-they 
were  once  higher;  the  top  of  Magilligan  mountain  is  an<x- 

tc*i?ivQ 
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tensive  plain,  over  which  a  wandering  stratum  is  interrupt- 
ed and  resumed  at  intervals  for  a  great  way. 

At  the  highest  part  of  Donald's  Hilly  over  the  valley  of 
Glennullery  we  find  a  hummock  ;  also  at  the  termination  of 
the  ridge,  at  its  highest  part  over  the  valley  of  Mayola,  si- 
milar hummocks.         I  have  the  honour  to  be,  sir, 

your  obedient  humble  servant, 

Clonfecle,  Jan.  2,  1808.  W.  RiCHARDSON. 


XXXV.  Me f hod  of  Preserving  Fruit  without  Sugar j  for 
House  Use  or  Sea  Stores.  By  Mr,  Thomas  Saddington, 
of  Lower  Thames  Street,  London  *. 

SIR, 

A  SHALL  be  much  obliged  to  you  to  lay  before  the  Society 
of  Arts,  &c.,  the  inclosed  communication,  and  a  box  con- 
taining the  following  fruits  in  bottles,  preserved  without 
sugar;  namely,  apricots,  gooseberries,  currants,  raspberries, 
cherries,  Orleans  plums,  egg  plums,  green  gages,  damsons, 
and  Siberian  crabs.  I  have  also  sent  some  fresh  English 
rhubarb  plant,  preserved  in  a  similar  manner.  The  same 
mode  is  applicable  to  other  English  fruits,  as  cranberries, 
barberries,  and  many  more.  This  manner  of  preserving 
fruit  will  be  found  particularly  useful  on  ship-board-for  sea 
stores,  as  the  fruit  js  not  likely  to  be  injured  by  the  motion 
of  the  ship,  when  the  bottles  are  laid  down  on  their  sides, 
and  the  corks  kept  moist  by  the  liquor,  but  on  the  contrary 
will  keep  well  even  in  hot  clin^ates. 

The  cheapness  of  the  process  will  render  it  deserving,  of 
toe  attention  of  all  families  from  the  highest  to  the  lowfst 
ranks  of  society.  If  the  instructions  I  have  sent  are  well 
attended  to,  I  have  no  doubt  that  whoever  tries  my  method 
will  find  it  to  answer  his  expectation. 

I  am,  sir,  your  most  obedient  humble  servant, 

TjBOMAs  Saddington. 

London, Jan.  8,  1808. 

To  C.  Taylor,  M.D.  Sec. 

♦  From  Transaclinvs  vf  the  Society  for  the  Encouragement  of  Arts,  Manu'^ 

factuTts,  and  Cumwercey  for  1807. Fi ve  guineas  were  vote^  by  the  Society 

^•'Mr.  Saddington  tor  this  courjiunication.^ 

Anew 
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A  new  Method  tn  preserve  various  Sorts  of  English  Garden 
'  and  Orchard  Fruity  without  Sugar. 

GENTLEMEN, 

The  general  utility",  as  well  as  luxurious  benefit,  arising 
from  the  fruit  produced  by  our  gardens  and  orchards,  is  well 
known  and  acknowledged  at  the  festive  board  of  every  fa- 
mily \  nor  is  this  utility  and  benefit  less  manifested  by  a  de« 
sire  of  many  persons  to  preserve  them  for  culinary  purposes, 
in  the  more  unbountiful  st;ason.of  the  year ;  and  I  am  well 
persuaded  that  this  commendahl^  desire  would  be  greatly 
extended  in  most  families,  was  it  not  attended  with  so  much 
expense  as  is  generally  the  case  by  preserving  fruit  in  the 
commoa  mode  with  sugar,  that  article  chiefly  constituting 
the  basis  by  which  it  is  eflfectcd.  In  addition  to  the  expense 
of  sugar,  which  is  frequently  urged  as  a  reason  for  not  pre- 
serving, there  are  other  objections  to  that  metHod,  and  what 
T  am  about  to  mention  capnot  be  considered  as  the  leasts 
namely,  the  great  uncertainty  of  success,  occasioned  by  the 
strong  fermentable  qualities  contained  in  many  sorts  of  fruit« 
It  may  be  said  by  some,  that  fruit  may  be  preserved  for  a 
length  of  tiipe  without  sugar  by  the  ordinary  mode  of  baking 
or  boiling,  and  being  closely  stopped  up,  to  which  assertion 
I  freely  assent;  but  even  that  method  is  frequently  attended 
with  uncertainty ;  for  if  the  cork  or  other  means  used  for 
keeping  the  external  air  out  of  the  vessel  becomes  dry^  or 
from  any  other  cause  the  atmospheric  air  exchanges  place 
with  what  is  impregnated  by  the  fruit,  it  soon  becomes 
mouldy  and  unfit  for  use. 

From  these  considerations,  and  a  desire  of  preserving  fruit 
at  a  trifling  expense,  I  have  made  various  and  successful 
experiments  of  doing  it  without  sugar,  and  at  the  same  time 
with  a  certainty  of  their  retaining  all  those  agreeable  fl.avours 
which  they  naturally  possess ;  and  it  is  highly  probable  that ' 
they  will  keep  perfectly  good  for  two  or  three  years,  or  even 
a  longer  period,  in  any  hot  climate,  by  which  it  appears  to 
become  a  valuable  store  for  shipping  or  export/ttion,  as  I 
have  exposed  them  to  the  actiort  of  the  meridian  sun  in  an 
upper  roonv,  during  the  whole  «f  the  summer,  after  they 
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have  been  so  preserved  (being  done  in  1806).  I  have  now 
the  pleasure  of  laying  bef<o(e  ihe  Society  specimens  of  the 
fruil  alluded  to. 

Process  for  preservings  Fruit, 
Tlie  bottles  I  chiefly  use  for  small  fruit,  such  as  goose- 
berries, currants,  cherries,  and  raspberries,  are  selected  from 
the  widest-necked  of  those  used  Tor  wine  or  porter,  as  they 
are  procured  at  a  much  cheaper  rate  than  what  arc  generally 
Called  gooseberry  bottles.  Having  got  them  properly  cleaned, 
and  the  fruit  ready  picked,  (which  should  not  be  too  ri^,} 
fill  such  of  them  as  you  intend  doing  at  one  time,  as  full  as 
they  wjll  hold,  so  as  to  admit  the  cork  going  in,  frequently 
shaking  the  fruit  down  whilst  filling.  When  done,  fit  the 
corks  to  each  bottle,  and  stick  them  lightly  in,  so  as  to  be 
easily  taken  out  when  the  fruit  is  sufficiently  scalded,  which 
may  be  done  either  in  a  copper,  or  large  kettle,  or  saucepan 
over  the  fire,  first  putting  a  coarse  cloth  of  any  sort  at  the 
bottom  to  prevent  the  heat  of  the  fire  from  cracking  the 
bottles :  then  fill  the  copper,  or  kettle,  with  cold  water  suff- 
iciently high  for  the  battles  to  be  nearty  up  to  the  top  in  it : 
put  themnn  side- ways  to  expel  the  air  contained  in  the  ca- 
vity under  the  bottom  of  the  bottle ;  then  light  the  fire  if  the 
copper  is  used,  taking  care  that  the  bottles  do  not  touch  the 
bottom  or  sides,  which  will  endanger  their  bursting ;  and 
increase  the  heat  gradually  until  it  comes  to  about  one  hun- 
dred ai)d  sixty  or  one  hundred  and  seventy  degrees,  by  a 
brewing  thermometer*,  which  generally  requires  about  three 
quarters  of  an  hour.  For  want  of  such  an  instrument  it  may 
be  very  \vell  managed  by  judging  of  the  degree  of 'heat  by 
the  fi^nger,  which  may  be  known  by  the  water  feeling  very 
hot,  but  not  so  as  to  scald  it.  If  the  water  should  be  too 
hot,  a  little  cold  may  be  added  to  keep  it  of  ^'a  proper  tem- 
perature, or  the  fire  may  be  slackened.  When  it  arrives  ai 
a  sufficient  degree  of  heat,  it  must  be  kept  at  the  same 
•  for  about  half  an  hour  longer,  which  will  at  all  times  be 
quite  Enough,  as  a  longer  time,  or  greater  heat,  will  crack 
the  fruit.  During  the  time  the  bottles  ai;e  increasing  in  heat,  ^ 
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a  tea-kettle  full  of  water  must  be  got  ready  to  boil^s  soon 
As  the  fruit  is  sufficieally  dooe«  If  joiie  fire  only  is  uScd,  the 
kettle  containing  the  bottles  must  be  rcDOiOved  half  off  the 
fire,  when  it  is  at  the  full  heat  required,  to  make  room  for 
boiling  the  water  in  the  tea-kettle.  .  As  soon  as  the  fruit  is, 
properly  scalded,  and  the  water  boiling,  take  tbe  bottles^ out 
9f  the  water  one  at  a  tune,  and  fill  them  within  an  inch  oi, 
the  cork  with  the  boiling  water  out  of  the  tea-kettle,  Cork 
them  down  immediately,  doing  it  gently,  but  very  tight, 
by  squeezing  the  cork  in ;  but  you  must  not  shakes  them 
by  driving  tbe  cork,  as  that  will  endanger  the  bursting  of 
Che  bottles  with .  the  hot  water :  when  they  are  corked,  lay 
them  down  on  th^r  side,  as  by  that  means  the  cork  keeps 
swelled,  and  prevents  tbe  air  escaping  out :  let  them  Ue  un- 
til cold,  when  they  may  be  removed  to  any  convenient  place 
of  keeping,  always  observing  to  let  ihem  lie  on  their  side 
until, wanted  for  use.  During  tbe  first  month,  or  two,  after 
they  are  bottled,  it  will  be  necessary  to  turn  tbe  bottles  a 
little  round,  once  or  twice  in  a  week,  to  prevent  the  fer- 
ipentation  that  will  arise  on  some  fruits  from  forming  into  a 
crust,  by  which  proper  attention  the  fruit  will  be  kept  moist 
with  the  water,  and  no  mouldy  will  ever  take  place.  It  will 
also  be  proper  to  turn  the  bottles  a  little  round  once  or  twice 
in  a  nvontb  afterwards. 

Having  laid  down  the  method  of  preserving  fruit  without 

^  sugar,  in  as  clear  and  concise  a  manner  as  possible,  I  will 
recaptulate  the  wKoIe  in  a  few  words,  which  may  be  easily 
remembered  by  any  person.  Fill  the  bottles  quite  full  with 
fruit.  Put  the  corks  in  loosely.  Set  them  in  a  copper,  or 
kettle  of  water.  Increase  the  heat  to  scalding  for  about  thr^e 
quarter^  of  an  hour ;  when  of  a  proper  degree,  keep  at  the 
same  half  an  hour  longer.  Fill  up  with  boiling  water.  Cork 
down  tight.  Lay  tbem  on  their  side  until  wanted  for  use.N 

It  ipay  be  eaid  aft  an  additional  reason  as  well  as  cheapness, 
for  using  wine  or  porter  bottles^  instead  of  gooseberry^ 
is  the  difficulty  of , obtaining  them,  eveii  at  any  prinej  in  some 
parts  of  tbe  country ;  and  indeed  they  ^re  equally  useful  far 
small  fruit,  and  answer  the  purpose  quite  as  well,  excepting 

^the  little  iftconvenieuce  of  getting  the  fruit  but  when  wanted 

^02  for 
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f6r  use,  which  may  be  easily  d<mt  by  first  pouring  all  \h€ 
liquor  out  into  a  bason,  or  any  other  vessel,  and  then  with 
a  bit  of  bent  wire,  or  small  iron  meat  dkev^cr,  the  fruit  may 
be  raked  out.  Sorrie  of  the  Rquor  first  poured  off,  serves  to 
put  into  the  pies,  tarts,  or  puddings,  instead  of  water,  as 
it  is  strongly  impregnated  with  the  virtues  of  the  frurt,  and 
the  remainder  may  be  boiled  up  with  a  little  sugar,  which 
makes  a  very  rich  and  agreeable  syrup. 
•  In  confirmation  of  the  foregoing  assertions,  I  now  pro- 
duce twenty-four  bottles  as  samples,  containing  twelve  dif- 
ferent sorts  of  fruit,  viz.  apricots,  rhubarb,  gooseberries, 
currants,  raspberries,  cherries,  plums,  Orleans  plums,  egg 
plums,  damsons,  Siberian  crabs  *^,  and  green-gages — which 
have  ail  been  preserved  in  the  manner  above  described. 

In  order  to  diversify  the  degree  of  heat,  and  time  of  con- 
tinuance over  the  fire,  I  have  done  some  in  one  hundrect 
and  ninety  degrees,  and  continued  them  in  it  for  three 
quarters  of  an  hour,  from  which  experiments  it  is  evident 
that  the  heat  is  too  powerful,  and  the  time  too  long,  as  the 
fruit  by  that  degree  and  continuance  is  rendered  nearly  to  a 
pulpf.  In  the  summer  of  1807  I  preserved  ninety-five 
bottles  of  fruit,  the  expense  of  which  (exclusive  of  bottles 
and  corks)  was  iZ.  P5.  5ld.;  but  having  some  fruit  left,  it 
will  not  be  right  to  judge  them  at  a  higher  rate  than  \L  gs, ; 
and  allowing  5s.  for  the  extra  coals  consumed  in  conse- 
quence of  my  not  having  a  conveniency  of  doing  mOre  thaa 
seven  or  eight  at  a  time,  and  this  being  done  at  fourteen 
different  times,  it  will  amount  to  Vl.  14i.  the  average  cost 
of  which  is  nearly  4\d\  per  bottle,  exclusive  of  the  trouble 
of  attending  them;  but  if  we  estimate  their  value  in  the 
winter  season,  at  li.  per  bottle,  that  being  in  general  as  low 
or  lower  than  the  market  price,  they  will  produce  4/.  155., 
but  losing  one  bottle  by  accident,  reduces  it  to  4/.  145.  leav- 
ing a  net  profit  of  sL  on  ninety-four  bottles;  being  a  clear 
gain  of  nearly  two  hundred  per  cent.  Another  great  ad- 
vantage resulting  from  this  statement  will  appear  by  making 
It  an  article  of  store  for  shipping,  or  exportation;  and  I  shall 

•  Apples  and  peare  may  be  done  for  shipping,  &c. 

•f  5ome  of  thete  lamples  of  1807,  -were  done  in  180  and  190 decrees. 

€  submit 
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submit  a  few  ideas  tending  to  promote  such  a  beneficial  ob- 
ject by  doing  it  in  large  quantities  5  far  which  purpose  suF- 
ficiently  extensive  premises  must  be  fitted  up,  with  a  proper 
number  of  shelves,  one  above  anotherj  at  a  distance  of  about 
five  inche^. 

The  vessel  .for  scalding  the  fruit  in^  should  be  a  long 
wooden  trough  of  six,  eiyit,  or  ten  feet  in  length,  tW4)  or 
three  in  breadth^  and  one  in  dejpth,  fitl<jd  >vith  laths  acxosi 
to  keep  the  bottles  upright,  and  from  felling  against  on^ 
another  5  this  trough  of  water  to  hav«  ibe^  heat  cpmjininH^ 
cated  to  it  by  steam,  through  a  pipe  from  a:close4  boiler  at 
a  little  distance.  The  boiling  water  wanted, to  .fill  tb*  bottle^ 
with,  may  be  conveyed  through  a  pipe  and  cock  over  ih# 
trough,  by  which  arrangement,  many  hundreds  of  boules 
might  be  done  in  a  short  time.  It  may  be  prude^ut  to  qb-^ 
serve  that  this  idea  is  only  speculative,  not  having  been  acV 
tually  practised,  but  at  the  sam^  time  seems  to  carry  with 
it  a  great  pcoliahility  of  success,  and  wt^rtby  the  experi- 
ment. 

It  remaina  now  that  I  state  ^ome  reason  or  (^ject  fo^ 
troubling  the  Society,  virhom  I  have  taken  the  liberty,  to  ad* 
dribss,  with  these  commuai cations*  The  first  is  a  desire  of 
pubKcity,  sanctioned  by  their  investigation  of  th^  e^eri- 
niebts  made  for  preserving  fruit  without  sugar,  thereby  JeS'? 
sening  the  expense  attending.an  object^,  of  so  much  piiblio 
benefit  and  utilrty.  The  secpnd  arises  from  ^  personal  pr 
|}rivate  consideration ;  but  oa.>tbii»  subject  I  shall  only  ob« 
serve,  that  I  wish  to  throw  myself  eintirely  on  that  protec- 
tion which  has  ever  characterize4  the  liberality  of ^he Society; 
and  that  I  shdl  fee]  highly  honoured  if  thf^  cqnceiye  what  I 
hav^  communioated:  deserving  any  mark  of  their  favour. 

I  am.  Gentlemen,  .  \ 

Your  most  obedient  humble  servant. 

Wood  Street,  London,  -    -      ThoMAS  S^DDINOTON. 

January  1,  1808.  ..         .        ,  .'   '''  "^ 

To  the  Society  of  Artf?,  &c, '      '■''^'  •^^'   *■      '"  '         ^  -  ^ 
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XXXVIt  Method  ofmUmg  large  Sione$  out  of  the  Earth 
By  Mt.  Ro^^^T  ^igHAtif;^oii,  qf  fC^jmck,  in  Cum-* 
,  lerUmd*. 

OBNTLBMEKj 

#5  ROBElit  RicoAViDBoVy  oF  K^BWick,  ifi  tbe  parish  of 
OdBthwi^tej  and  county  of  Gumberl4n(l9  beg  leave  to  tn^ 
htm  yoo,  that  I  have  foim^  oiit  a  method  of  taking  large 
0etf-Hones  out  of  the  ground  in  a  very  expeditious  immiier^ 
.  and  that  by  this  noreans  two  men  will  take  as  many  stones 
4mt  of  the  ground  in  one  day,  as  would  require  twelve  men 
in  the  usual  way  df  blasting,  and  afterwards  using  large 
tevers,  &c,  - 

'  '  Whei^  stonles  of  fMm  two  to  four  tons  each  are  to  be 
tidcen  up,  two  men  will  raise  as  qiany  as  twenty  meii  in  the 
uisual  way.  The  work  is  done  by  the  powpr  of  a  tackle,  but 
by  my  tmtiiod  of  fixing  the  tackle  ^  the  top  of  tbei  stone, 
by  tb^jphig  wbidh'T4iave  invented,  il  willbcld  tilUhe  stone 
is  pulled  out  of  the  ground,  and  laid  upon  the  surface,  of 
^pon  a^rriuge,1f  reqopived,  all  which  can  be  dAneio  avery 
HHletime.  '     • 

■  Stones  ^f'four  tons  weight,  or  upwa^ls,  may  be  taken 
out  of  tbe'grbund  within  the  lime  of  five  or  ten  minD#esji 
by  two  inch^  without  ^ny  ^anh  or  soil  b«irtg  previously 
iakein.from  arc^ind  them,  or  without  aitydiggtng' with  hacks 
or  ^prfcs.  J^C.  Curwen,  c&q,,  of  Workington,  baa  seea 
and  approved  of  my  performance  with  thisinvention^  and 
if  theSoiiely  fefhoiiid  think  it  de^^rvi'ng  of  n  premium,  it 
would -evet*  bfe  gi»atefirily  acknowledged  by, 
'  Pentleniffn>  yoUr  most  obedient  hutible  servant, 

:  ''  Roa[iitHP  fivQiiMSiMN. 

Keswick,  Feb.  d,  1808.  .m     ,     1  '    ' 

To  the  Sopiety  of  AftSj^&c,     '  .  '         . 

DEAR  SIR, 

I  CANNOT  suffer  Mr.  Hichardsc^'s  letter  to  he  sent. to  the 

•  From  Transiutions  rf'the  Socifiy  for  the.  Encouragemm^  pfArts,  Manufac' 
iures,  and  Commetce^  for  1808.— i-The  silver  medal  of  the  Society  was  voted 
to  the  inventor,  and  one  Of  the  implements  is  preserved  in  the  Society's  Re- 
Boti^ory,  ^ 

Society 
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Society  without  addfng  a  f 
bear  ample  testimony  to  the  i 
atones  are  lifted  by  his  incth( 
of  five  tons  lifted  by  four  me 
for  the  inspection  of  the  So( 
jctitting  the  hole  to  receive*  it, 
too  large.  It  is  difficult  to  e 
the  least  stroke  laterally  dii 
situations  it  is  likely  to  be  of 
stones  out  of  the  ground,  I 
bankmenls,  where  the  stones 
height. 

One  of  my  farmers  in  Wes 
of  one,  and  speaks  of  it  in  hi 
to  numbers  of  persons,  who  { 
they  saw  it  tried.      , 

Mr.  Richardson  submits  it 
and  I  conceive  it  will  be  very 
of  new  inclosurcs  of  land.  I  d 
soft  stones,  or  be  safe  to  iise 
it  being  so  eaisily  disengaged  I 
wheels  to  the  tackle  machincj 
great  deal  of  time  and  trouble 
to  employ  this  method  next  s 
nient  against  the  sea.;  the  fa( 
removing  large  stones,  will  e: 
any  fiirtber  certificates  of  th 
required  by  the  Society,  I  wi 
to  you.  1  will  answer  for  its 
ceeding  five  tons  weight  out 
previous  moving  of  the  eart 
preserve  large  stones  entire. 
I  am,  with  resf 
your  ( 
Wbrkington  H«l!, 

Feb.  19,  180a. 

ToCTaylob,  M.D-  Sec. 
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STH, 

I  AM  favoured  with  your  letter,  desiring  my  opioioti  of 
the  utility  of  the  iroti  plug  invented  by  Robert  Richardson, 
of  Keswick,  That  which  I  use  is  about  six  inches  long, 
and  one  inch  and  a  quarter  in  diameter  ;  it  requires  a  hole 
of  its  own  size,  only  wo  inches  deep;  the  plug  is  to  be 
driven  in  a  little  short  of  the  bottom,  and  will  raise  a  stone 
4t)f  fix  or  eight  tons,  with  the  assistance  of  three  m<n,  in. the 
course  often  minutes  after  the  hole  is  prepared ;  and  I  do  not 
hesitate  to  say,  that  three  men,  thus  furnished,  will  clear 
the  ground  of  large  stones  in  Jess  time,  and  more  effectually, 
than  twelve  men  by. any  other  method  yet  come  to  my 
knowledge.  The  plug  fehould  be  made  of  good  beaten  iron. 
The  simplicity  and  cheapness  of  the  whole  apparatus  is  a 
great  object,  as  a  goqd  plug  of  the  size  I  use  will  only  cost 
two  shillings  and  sixpence.  I  am  fully  of  opinion,  that  by 
adding  more  and  stronger  ropes  and  pulleys,  work  might  be 
done  by  it  to  an  amazing  extent.  I  have  reaped  great  ad- 
vantage in  my  farnj  from  the  aid  of  the  iron  plug,  and;  in 
justice  to  the  inventor,  am  happy  in  thus  vouching  for  its 
extreme  usefulness.  Several  of  my  respectable  neighbours 
have  experienced  the  aid  and  benefit  of  the  above  instru- 
ment, and  will  vouch,  if  required,  for  the  truth  of  the  above 
statement,  I  am,  sir, 

,  your  truly  obedient  servant, 

RopE]|^T  Wriqht. 

Rose  Gill  Hall,  near  Shap,  Westmorland, 
May9,  1808. 

To  C.  Taylor,  M.D.  Sec. 

Reference  to  the  Engraving  of  Mr.  Richabdson's  Invention 
for  raising  large  Stones  out  of  the  Earth.     See  Plate  VI. 
Figs.  1,  2,  3,  and  4. 

Fig.  1,  K,  shows  the  upper  part  of  a  stone  nearly  buried 
in  the  earth,  having  a  hole  made  in  it  three  inches  and  a 
half  deep,  and  one  inch  in  diameter,  by  means  of  a  miner's 
jumper  ;  the  cylindrical  tail  of  the  plug  a,  figs.  2,  3,  and  4, 
which  is  of  the  same  si^e,  is  driven  fast  into  it,  by  means 
of  a  hammer  applied  upon  the  head  of  the  plug  at  G.     This 


Digitized  by  VjOOQ  LC 


Digitized  by  VjOOQ  IC 


Digitized  by  VjOOQ  IC 


Digitized  by  VjOOQ  IC 


Digitized  by  VjOOQ  l^ 


-     JDesoripimn  ^fan  Apparatus ^  ifc.  eil 

fiiig,  in  its  whole  length,  ia  nine  inches,  and  has  a  hole 
made  in  its  broad  partH,  through  whivh  the  oval  iron  ring 
B  p^ssq3. easily 9  and  o^  which  the  plug  can  move  backwards 
and  forwards,  when  the  ring  is  hung  jupon  the  hook  of  the 
lower  pulley  block  of  the  lifting  tackle.  CCCC  represent 
the  four  legs  or  frame-work  of  the  quadrangle  ,  D  a  five-fol4 
taekle,  with  blocks  ten  inches  in  diameter;  Ea  roller  seven 
inches  in  diameter,  turned  by  two  long  iron  levers  bb;  the 
hat^dte  I  is  u^ed  as  a  safeguard,  &nd  to  assist  to  regulate  the 
power  of  the  levers.  In  fig*  1,  the  plug  A  is  shown  fixed 
in  the  stone  Kj  ready  to  draw  it  out  of  the  ground,  by  means 
of  the  lifting  tackle. 

N.  B.  1  he  hinder  legs  of  the  quadrangle  are  made  to  close 
in  between  the  fore  legs,  for  the  convenience  of  carriage. 


XXXVII.  Description  of  ih,' Apparatus  for  jnaking  Car- 
lonaied  Hydrogen  Gas  from  Pit  Coal,  for  the  Par  pose  of 
Itghliiig  Factories  therewith.  By  Mr.  Samuel  Clegcs, 
of  Manchester  *. 

DEAR  SIR, 

yV  HEN  your  son  was  in  Manchester,  he  called  to  «ee  my 
nephew's,  Samuel  Clegg's,  improved  gas. lights^  and  was 
desirous  to  have  a  plan  of  his  jjiethod,  which  my  pepbew 
promibed  to  him,  and  I  undertook  to  get  it  conveyed  to  you, 
.  I  have,  accordingly,  taken  the  opportprtity  qf  sending  to 
the  Society  of  Arts,  &;c.,  a  plan  and  explanatipn  of  his  2p^ 
paratus.  ^ 

He  lighted  a  large  factory  in  re  some  years  ago 

upon  this  principle,  and  has  sine  I  some  buildings  in 

this  neighbourhood,  and  I  bcliev  he  first  person  who 

succeeded  in  rendering  these Jigh  From  the  oSensivc 

smell  which  generally  accompanies  them-  My  nephew 
served  an  apprervticeship  to  Messrs.  Boulton  and  Watt,  of 
pirmingham^  in  the  steam-engine  business,  in  which  he  is 

*  Frotn  Transnr.tiovs  of  the  Society  Jor  the  EnqrmTi^cnient  f>f^rts,Mcmt/fnf~ 
ture,  and  Onfiijiercr,  for  I8O8.-1      The  silver  inedal  of  the  Society  yrzs  voted  ^ 
fo  |lie  author.  , 

now 
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now  engaged  here  on  his  own  account,  and  has  made  cow* 
fiderable  in)f)rovcments  in  their  construction. 

I  remain,  dear  sir,  your  most  obedient  servant, 

ASHWORTH  ClEGG. 

Manchester,  May  iS,  19O8. 

To  C.  Taylor,  M.D.  Sec. 

SIR,  I 

Your  esteemed  favour  I  have  received,  and,  according  to 
your  request,  have  sent  you  a  fuller  explanatiort  of  the  ga- 
zometer  and  lamp,  accompanied  tvith  fuflher  drawings. 

A  gazomeier,  containing  seven  hundred  •cubical  feet  of 
gas,  weighs  about  twenty  hundred  wtfight,  and  costs  about 
two  pounds  ten  shillings  the  hundred  weight.   ' 

The  whole  of  an  apparatus  complete,  capable  of  support* 
ing  forty  lamps  for  four  hours,  each  lamp  affording  light 
equal  to  ten  candles  of  eight  in  tlie  pound,  will  cost  abotit 
two  hundred  and  fifty  pounds.  Each  lamp  *  consumes  six 
cubical  feet  of  gas  per  hour.  I  am  happy  to  fiiid  that  the 
Society  have  honoured  my  communications  with  their  at- 
tentionj  and  I  remain,  with  great  respect. 

Sir,  your  most  obedient  servant, 

S.  Cle6G. 

Manchester,  Aug.  12,  1808. 

To  C.  Taylor,  M.D.  Sec. 

Jt^erence  to  Mr.  S.  Clegg's  improved  jippctratus  for  ex^ 
trading  Carbonated  Hydrogen  Gas  from  Pit  CoaL  See 
Plate  V.  Figs.  1,  2,  3,  4,  5,  and  6. 

In  fig.  1,  -/i  shows  the  cast  iron  retort,  into  which  are; 
put  the  coals  intended  to  be  decomposed  by  means  of  a  fire 
underneath  it,  the  heat  of  which  surrounds  every  part  of  it, 
excepting  the  mouth  or  part  by  which  the  coals  are  intro- 
duced. The  lid  or  iron  plate  JB,  which  covers  the  mouth 
of  the  retort,  is  ground  on  air  tight,  and  fastened  by  means 
of  a  screw  in  the  centre ;  C  is  a  shield  or  saddle  of  cast  iron, 
to  preserve  the  retort  from  being  injured  by  the  intensity  of 
the  fire  midemeath  it,  and  to  cause  it  to  be  heated  more  uni- 
formly. JDDJD  represents  the  cast  iron  pi pe^ which  con- 
veys 
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^rtyt  all  the  volalile  products  of  tbe  coal  to  the  refrigeratory 
of  ca^t  iron  E,  in  which  tbe  tar,  8cc.,  extracted  from  tbd 
Coal  is  deposited,  and  from  whence  they  can  be  pumped  cni^ 
by  means  of  the  copper  pipe  F.  G  is  the  pipe  which  con- 
eys the  gas  to  t lie  top  of  the  cylindrical  vessel  or  rcceiveStp 
H;  this  receiver  is  air  fight  at  the  top,  and  consequently 
the  gas  displaces  the  water  in  the  vessel  H,  to  a  level  with 
the  small  holes,  wliere  tbe  gits  is  suffered  to  escape  aiwl  riso 
through  the  water  of  Ihc  well  /,  into  the  large  gazouieter  K4 
The  use  of  the  vessel  H  is  pointed  out  as  follows,  viz.  If 
the  pipe  G  reached  "ull  through  the  waiter,  without  passing 
into  the  vessel  H,  the  gas  would  not  be  rendered  pure  or 
washed ;  and  if  part  of  the  pipe  did  not  ri«e  above  the  waier, 
the<  water  would  have  free  rommanicatiun  with  the  tar,  be- 
sides exposing  the  retort  Aioz  very  great  pressure,  so  as  to  * 
endanger  its  bursting  when  red  hot.  This  vessel  or  receive* 
i/y  in  a  iarf^e  apparatus,  is  about  eighteen  inches  diameter^ 
«nd  two  feet  long ;  the  quantity  of  gas^  therefore,  which  it 
contarus,  is  sufficient  to  fill  the  pipes  and  retort  when  coo!^ 
and  prevents  the  pipe  G  iProm  acting  as  a  syphon,  and  ex-^ 
poses  the  gas  to  the  water  without  endangering  thejretort. 

When  the  operation  begins,  the  upper  part  of  the  cylin- 
drical g^2ometer  Ky  fig.  1 9  made  of  wrought  iron  ptaten,  is 
sunk  down  nearly  to  a  level  with  the  top  of  the  circulaf 
ivell  /,  and  \t  consequently  nearly  filled  with  water,  but  it 
rises  gradually  as  the  gas  enters  it  and  displaces  the  water; 
the  two  weights  LL  suspended  over  fmlleys  by  chains  keep 
it  steady  and  prevent  its  turning  round,  otherwise  the  lower 
Mays  M  pf  the  gascooieter  would  come  into  contii^t  with  the 
vessel  /f,  There  ^re  two  sets  of  these  stAys,  one  shown  at 
Af,  and  the.  other  at  i\t 

There  is  also  an. iron  pipe  0  made  fast  in  the  centre  of 
the  gasometer  by  means  of  the  stays,  which  slides  over  the 
Wfiright  pipe  P,  by  which  contrivance  the  gazoineter  is  kept 
tirm  and'Steady,  when  out  of  the  well ;  it  likewise  prevents 
the  gas  from  getting  into  the  cast  iron  pipe  P,  and  the  cop- 
per pipe  A,  4ny  where  but  through  small  holes  made  in  the 
pipe  O  at  S  at  the  top  of  the  gazometer,  wh^re  tbe  gas  is 
perfectly  transparent  and  fit  for  use, 

Tbe 
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The  pure  gas  enters  the  tube  0  at  tbe  Mnall  boles  madv 
in  its  top  at  S,  and  passiey  on  through  the  tubes  P  and  R  u> 
tlie  lamps,  where  it  is  consumed  and  burnt. 

Tbe  seams  of  the  gazometer  are  luted  to  make  them  air 
tight,  and  th^  whofe  well  pahited  inside  and  out,  to  preserve 
it- from  rust,  .  • 

Fig.  S  shows  a  horizontal  section  of  the  lower  hoop  of 
the  gazometer  K  at  the  part  JVf,  with  its  stays  or  arms,  and 
the  manner  in  which  the  iron  pipe  C,  before  described  at 
fig.  I5  sliding  on  tbe  tube  P,  passes  througb  the  ring  in  the 
centre  of  the  hoop ;  a  horizontal  section  of  tbe  receiver  H 
appears  therein.    . 

.  Fig.  5  shows  a  section  of  one  of  the  gas  lamps ;  the  spaqe 
between  the  outer  tube  T  and  tbe  inner  tube  ^  is  lo  be 
filled  with  gas  supplied  by  the  pipe  A,  shown  in  fig.  1, 
where  a  stop  cock  is  inserted  for  adjusting  the  flame,  wiucb 
gas  passes  through  a  number  of  small  holes  made  m  the 
outer  edge  of  a  circular  plate  shown  al  fig.  6,  which  unites 
the  tubes  T  and  ^at  their  tops.  V  is  tbe  inner  tube  which 
conveys  the  atmospheric  air  into  the  centre  of  the  flame ; 
the  upper  part  of  this  tube  is  made  conical,  or  widening  out- 
wards, to  join  a  circular  plate  with  holes  in  it,  a  horizontal 
yiew  of  which  is  shown  at  fig,  6.  W^v%z  button,  which 
can  be  placed  at  a  small  distance  above  tbe  mouth  of  the 
Jarap,  and  its  use  is  to  convey,  in  an  expanded  manner,  all 
the  air  which  rises  through  this  tube  to  tbe  inner  surface  of 
the  flame,  which  assists  the  combustion  very  mucb;  th(s 
button  may  be  set  at  any  convenient  distance  above  the  tubes 
of  tbe  lamp,  as  it  slides  in  tbe  cross  bars. XX,  by  which  it 
is  supported  in  tbe  inner  tube. 

A  current  of  air  also  passes  between  tbegltss  t.ibe  or  chim* 
ney  and  tbe  outer  tube  T,  tbrou^  boles  made  in  the  bottom 
of  tbe  glass-bolder,  as  in  Argand's  lamps  ^  this  surrounds 
tbe  flame,  and  completes  its  combustion,  as  explained  by 
tbe  view,  fig.  3,  and  section,  fig.  4,  which  have  a  glass 
upon  each.  ZZZZ^  figs.  8,  4,  5,  and  6,  show  the  tube 
through  which  tbe  lamp  is  supplied  with  gas  from  the  pipe 
^,  fig.  1. 

XXXVIII.  7?tf. 
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XXXVIII.  Report  of  Dr.  M.  Garthshore  ani  Patrick 
GobauHOUK^  Esq.y  io  the  Society  for  bettering  the  Con^ 
dition  of  the  Poor,  to  whom  it  was  submitted  to  consider 
the  Expediency  and  Practicability  of  establishing  an  Ex^ 
perimental  Dispensary  in  the  Metropolis,  cemprishi^  in 
its  Structure  a  Dietetic  Regimen  for  debilitaied  Patients. 

JtSiif  ORE  any  accurate  opinion  can  be  formed  of  the  utility, 
necessity,  and  praclicabiUty^  of  adding  a  dietetic  to  the  me- 
diciiics  generally  administered  to  the, poor  at  the'  different 
dispensaries  in  the  metropolis,  it  may  be  useful  to  detail  ji 
rumiber  of  prominent  facts,  which  either  bear  directly  or 
collaterally  on  this  subject,  and  which  are  necessary  to  assist 
the  mind  in  forming  a  correct'judgment. 

According  to  the  parliameiftary  returns  of  the  year  1803, 
it  appears  that  the  number  of  poor  persons  relieved  in  that 
year  in  the  metropolis,  comprehending  all  the  parisbeg^ 
within  the  bills  of  mortality,  beside^  Marylebone,  St.  Pan* 
eras,  Paddington,  K,ensington,  Chelsea,  and  Islington,  (in* 
eluding  a  population,  according  to  the  parliamentary  re* 
turns  of  1801,  amounting  in  the  whole  to  846,843  persoaf,) 
wa9  86,190. 

Of  these  86,1 80  ppor  persons  relieved, 

14,746  were  maintained  in  sixty  workhouses,  al 
the  yearly  expenseof  14/.85.S|(2«  per  head. 
r21,877  were  relieved  out  of  work-^ 
tm"?Wsj  houses,  at  the  expense  of  about  jf2  15  0 

«i.oj.j4da^  33^187  were  occasionally  relieved*-*at 

the  expense  of  about         *         15  0 
16,310  were  relieved,  not  being*  pa-» 

rishioners,  supposed  vagrants,    0    8  0 


year.  I 


Total         86, 1  so 


The  number  of  children  under  fourteen  yeart  of  age  are 

nearly  equal  to  the  adults  who  have  received  reliefs    The  ' 

workhouses    (sixty  in  number)    are  generally  foil   during 

the  winter  months,  and  the  greatest  number  that  pan  beao* 

'  commodated 
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comiiiodated  does  not  exceed  17,000  nien,  women^  atid 
cMtdren. 

The  niHTtber  of  distressed  object*  who  do  not  receive  any 
parish  relief,  but  who  are  supposed,  in  many  instances,  to 
require  it  as  much  as  those  vl^ho  are  relieved,  may  be  esti- 
^  mated  at  about  do^ooo  nK*n,  woii^en,  and  children. 

It  will  be  Seen  from  the  above  abstracts,  <  that  the  perma-^ 
nent  out-door  relief  seldom  averages  above  2s*  to  2j.  6d»  per, 
week,  while  the  occasional  relief  is  infinitely  less,  which  is 
barely  sufficient  to  pay  the  weekly  rent  of  a  nnsei;able  half- 
furnished  lodging. 

It  will  also  be  seen,  that  many  thousand  cases  may  occur, 
where  half- famished  familres  cannot  obtain  an  asylum  in  their 
parish  workhouse  for  want  of  rooin.  And  that  the  propor- 
tion of  those  who  are  relieved  at  .their  own  dwellings,  is 
nearly^aMr  to  one.  ^ 

Hence  it  follows  as  a  clear  proposition,  that  there  ever 
has  been,  and  always  must  be,  a  very  large  proportion  of 
the  poor  of  the  metropolis,  who  can  derive  no  benefit  from 
the  maintenance  afforded  in  the  parish  workhouse  :  an4  that 
the  pittance  allowed  in  money,  can  affford  little  for  food, 
where  a  family  is  broke  down  by  sickness,  and  their  onjy 
property  (ihe  labour  of  their  hands)  no  longer  effectual  or 
productive,  Hencej  iti  «uch  cases,  the  pawnbroker  assists 
ifi  filling  up  th^  chasm  until  their  little  aJl  is  extiausted,  and 
th^y  are  not  only  without  food,  but  al^o  deprived  of  their 
apparel  and  bed  clgthe^.     .  . 

,  To  relieve  this  numerous  class,  who  are  subject  to  so 
many  casualties,  reducing  them  to  a  st^e  oT  extreme  indi- 
gence, .benevolent  iiKiivi^luals  have  founcled  hospiials  and 
dispensaries  in/lifferent  parts  of  the  metropolis  ;  but  many 
of  the  hospitals  arc  ill  endowed ;  and  from  a  deficiency  of 
funds,  they  are  not  adequate  to  the  relief  o£  one-tenth  part 
of  the  patienfi^who  would  be  glad  to  become  inmates  durinfg 
sickness  and  disease. 

The  ditfiettsafies  Strcfmore  humorous.  '  It  appears  from.anr 
authentic  return  from  thif'tet^  of  these  establishments  ia 
^leretit  pahs  of  the  nicfaropolis,  thatj  in  the  coirrse  of  the 
y^ar  1806^  medicttte8"«'Crcdispense(&  to*  ^5  i5i  patients,  at 
t.    ...  -  .  the 
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the  expense  of  tboal  1900  to  1300/.  ibr  drug9^  and  perhaps 
about  2000^.  for  house-reDt^  taxes^  salaries,  and  other  ei- 
peuses— ^ui  the  whole^  between  three  and  four  thousand 
pounds  a  year.  These  neiU'Iy  comprehend  all  the  4Upea- 
saries  in  the  qnetropolU. 

£ut  it  requires  little  investigation  to' convince  the  mind, 
.  .thai  drugs  alone  wihl  not  restore  an  enfeebled  body  to  health,  _ 
where  the  cause  of  the  disease  originated  in  the  want  of 
nourishing  diet.  On  the  contrary,  they  are  often  pernicious, 
unless  accompanied  by  a  dietetic  regimen,  which  is  out  of 
the  reach  of  a  considerable  proportion  of  those  distressed 
objects  who  become  patients  to  the  different  dispensaries. 
There,  every  medicine  is  to  be  found,  but  that  alone  which 
in  many  ca*es  is  to  efiect  a  cure.  "  Their  bodies  are  wasted, 
and  must  be  restored  by  nourishing  food.  Their  recovery 
depends  on  this;  but  it  is  not  att^inable-~it  is  not  to  be 
found  in  their  miserable  dwellings  ;  and  the  workhouse  is 
shut  against  them — it  is  already  full ;  and  the  hospitals  are  < 
also  inaccessible. 

That  this  evil  eiists,  in  a  great  degree,  in  the  metropolis, 
must  be  evident  from  the  state  of  the  poor,  which  has  beeu 
already  explained,  and  which  rests  on  the  solid  foundation 
of  parliamentary  documents. 

That  such  also  is  the  state  of  maiiy  patients  who  are  re-  . 
(lieved  at  dispensaries,  every  candid  ipedical  man  who  attends 
these  dispensaries  will  admit.  If  the  evil  therefore  exists, 
.and  if  its  magnitude  is  as  great  as  the  facts  stated  afford  the 
strongest  grounds, to  suppose,  a  question  will  arise  among 
those  who  are  benevolently  employed  in  their  laudable  en- 
deavours to  better  the  condition  of  the  poor,  in  the  metropo- 
lis— In  what  way  a  remedy  can  be  applied^ — a  remedv^  i 
which  shall  restore  parents  to  their  families,  and  children  to 
their  parents,  who  must  otherwise  drop  into  the  i^rave. 

In  siigge^til^  new  and   untried  objects,  difficuUled  natu- 
rally occur  to  the  mindj  which  often  vanish  on  a  patient  in-  . 
^vestigation ;  and  such  it  is  earnestly  hoped  will  be  the.  case 
on  the  present  occasion.  ^-  ,    , ' 

The  dispensaries  at  present  ^minister  those  medicines 

which  are  most  generally  applicable  to  that  part  of  the  com- 

6    ~  inunlty 
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iBnnity  who  are  in  easy  circuDlstmic«s.  To  adapt  tbera  to 
the  poor,  there  ought  to  be  superadded,,  a  certain  moderate 
proportion  of  spirts  for  cordials — strong  porter — soups — and 
aka  flannel  vvaislct  a  >  ind  shifts  and  shirts*  These  will  avail 
more  in  many  disorders  arising  from  scanty  food,  than  a!l 
the  materia  medica.  Nor  will  the  difficully  of  preparing  anjl 
dispensing  these  auxiliarif 9  be  so  great,  or  the  expense  so 
formidable,  as  may  appear  to  those  who  have  not  minutely 
investigated  ,the  subject  in  detail.  The  dietetic  is  proposed 
to  be  dispensed  as  medicine^  not  as  food.  It  will  make  a 
part  of  the  physician's  and  surgeon's  prescription,  where, 
upon  due  inquiry,  and  according  to  the  natiu'e  of  the  case, 
such  auxiliary  aid,  together  with  the  flinnel  garments,  are 
found  to  be  necessary  to  give  effect  to  the  drugs.  Both  are 
to  be  dispensed  in  small  portions,  and  only  to  thc^e  who 
actually  require  such  aid,  and  caanot  otherwise  obtain  it. 
The  soup  to  be  prepared  and  taken  in  the  kitchen  of  the 
dispensar)',  on  the  order  of  th&  medical  attendant,  only  in 
extreme  cases^.  The  dietetic  is  capable  of  being  so  syste- 
matized as  to  prevent  nut  only  the  shadow  of  abuse,  but  also 
jEt  no  additional  expense  of  servants ;  and  the  materiiUs  com- 
posing it,  and  ail  the  other  atxxiliaries  will  cost  infinitely 
less  than  can  be  supposed  at  first  view,  as  will  appear  from 
the  following  statement : 

pstimate  of  the  Expense  of  an  Experimental  Dispensary , 
with  the  Dietetic  Auxiliai-y. 

House-rent  and  taxes        -         .         -         -         ^100  0  O 

Apothecaries'  salary          -         -         -         -^  80  O  O 

Servants'  wages,  &c.         -         -         -         -  40  0  O 

Coals  and  candles             -         -         -         -  40  O  O 

Drugs             --         --         -.-  70  OO 

Spirits  for  cordials            -         •         -        •  S j  0  O 

Malt  liquor  of  the  best  quality            •        -  40  O  O 
Meat,  consisting  of  legs  and  shins,  and 

clods  and  sticlcings,  for  soup  -    £4b  0  O 

Potatoes  for  potatoe  soup,  &c.;  vegeta- 
bles, bariey,  &c.,  about       -         -         15  0  0 

Fl^umel  waistcoats  and  shirts  and  shifts      25  0,  o  85  O  O 

jf4S0  0  O 

The 
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Oh  hiiering  ihe  Condition  of  iiie  Poon  9QS 

The  usual  expense  of  medicines  is  here  reduced,  because 
in  many  instances  the  dietetic  will  be  substituted  for  drugs^ 
which  would  otherwise  be  administered,  producing  at  pre- 
sent little  or  no  benefit  to  debilitated  patients,  whose  disor- 
ders have  been  chiefly  occasioned  by  deficient  nourish- 
ment. 

The  soups  to  be  of  two  kinds : — ^Beef  tea  for  debilitated  pa- 
tients; -and  a  stronger  broth  mix^d  with  vegetable  substances 
for  those  who  are  in  a  state  of  convalescence,  and  can  bear 
a  stronger  diet.     Not  more  than  a  pint  of  any  of  the  two 
soups  will  probably  be  ordered  by  the  physician  or  surgeon 
to  any  one  patient,  which  must  be  taken  in  the  commofk 
kitchen  of  the  dispensary.    The  cost  of  a  pint  of  either  kind 
of  soup  cannot  be,  estimated  at  more  than  twtpence,  (in- 
cluding the  expense  of  fuel,)  and  this  to  be  given  in  lieu  of  a 
composition  of  medicine  which  would  probably  cost  double 
that  sum.    Two  common  boilers,  such  as  are  used  in  pri- 
vate families,  will  be  sufficient  to  prepare  the  soups  for  each 
day's  delivery ;  and  admitting  that  twenty  patients  (although 
an  opinion  prevails  that  ten  will  be  the  utmost  number)  re- 
quire soup,  the  whole  quantity  to  be  prepared  on  any  one 
day  will  not  exceed  four  gallons,  and  the  total  expense  will 
be  3s.  Ad.    Other  patients  may  require  strong  porter — a  pint 
of  which  (in  ^  pint  bottle)  is  to  be  delivered  to.  the  patient  ou 
the  prescription  of  the  physician  or  surgeon ;  and  supposing 
ten  pints  to  be  issued  in  one  day,  the  expense  will  not  Ex- 
ceed 25.  6c2.—- the  patient  to  bring  back  the  bottle  to  be  again 
filled,  or  not,  according. to  the  prescription  of  the  medical 
gentlemen.  It  has  already  been  observed,  that  the  common 
kitchen  of  the  house  will  be  amply  sufficient  for  every  por- 
.pose;  and  the  design  is  capable  cf  being  so  systematized  as 
to  prevent  the  possibility  of  abuse.   The  labour  to  the  cook- 
maid  will  be  next  to  nothing.     The  spirits  will  be  made  up 
in  cordials,  by  the  direction  of  the  physicians,  and  admi- 
nistered to  such  patients  as  may  require  this  species  of  as- 
sistance in  order  to  promote  their  recovery.     It  will  be  de- 
livered in  the  disguised  state  of  a  drug,  to  be  taken  at  dif- 
ferent times,  under  circumstances  where  no  abuse  can  pos- 
sibly tak^  place,  at  the  resideqce  of  the  patients. 
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Supposing  4,000  pints  of  soup  to  be  dispensed 
'  in  ayeir,  at  2^.  a'piht      -     i^33     6  4 

3,000  pints  of  strong  p6rte'r  dispensed 

ill  kytSLTy  M  3d,  k.^int         -      37  10  O 

I         '         l-jr 

Total  expenses    ^70^16  8^ 

Constd'ering  tftis  iiifiitied  dte^tit:  i»  the  light  of  new  and 
morfe  appropriate  medicines^  nothifigin  the  general  (Boonomy 
df  the  system  can  be  supposed  to  experience  any  changer 
One  prescription  fr€Hn  the  physician  or  surgeon  goes  to  the 
apothecary,  ftnd  another  to  tbe  kiichen*^  Nothing  k  in  th« 
smallest  degtiee  4istcirbed>  aiixl  \be  mmosi  Degularity  wouW 
j^revail. 

.  Under  a  self-evideftt  presmnptionj  that  this  dietetic  is  to 
save  the  live9  of  many  individualsy  who  would  otherwie« 
sink  under  their  complaints  5  and,  by'  thus  giving  effect  ta 
the  power  of  the  laedicines,  preserve  many  useful  livea,-Mt  is 
scarcely  poseibic  for  the  human  mrod  to*  devise  akiy  scheme 
where  so  tffncli  good  is  likely  to  be  done  at  so  small  aw  ex- 
pdftse.  Nor  is  tliere  any  way  in  which  the  condition  of  the 
side  poor  in  the  metropolis  ean  be  sonmch  improved ;  since 
thfe  sttccess  of  an  experimental  dispensary,  witba^ietcllc 
anxiiiary,  upon  the  plan  how  pfofposed^  (as  tc  which  there 
cat)  betio  doabt^  would  be  the  means' €rf  ext^^lmg  tbe  same 
system  to  the  other  dispensaries  in  the  mettopolis ;  and 
thei^by  conlribute  td  -the  recovery  of  tnany  hubdred  popr 
persotis  m  thfe  course  of  a  year,  %o  whom,  for  uvant  of  t 
small  portion  of  nouri^hirrg  food  applied  rit>  critical  mo- 
tnent,  mediciti^s  ean  be  of  little  use  in  effecting  a^cure. 

For  these  and  other  t<easons  which  could  be  dddtaced,  the 
reporters  are  decidedly  of  opinion>  tbataa  e3q)erimental  dia* 
^ensarj',  upon  Xh^  pla^  now  propc«wl,  wocild  pikxve  ati  i»- 
cakukble  benefit  to  the  pooni  and  thai  it  highly  merits  tlie 
patronage  and  coiinten^nce,^  not  only  of  this  society,  but  of 
the  publicat  large* 

M.  Garthsuorb* 

P.  CQI»aUH0l7N« 

London,  Feb.  3,  1809^-  ^ 
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On  ikf  ViMyitti$  <md  U^h^es  ofCiampu§ne.        §97 

4t  •  Meeting  ofth  Commkiee  of  iki  Sodetyfor  jBetieting 
the  Condition  of  the  Poor^  held  fit  Mr.  Halchdrd'Sy  Pic^ 
<^diUj/f  9n  Fridcy  the  ^d  (jf  Felruary^  1800, 

THE  X^O^D  BISHOP  OF  DITRHAM  IN  THE  CHAIR, 

Uesolved^ — ^Tbal  this  meeting  do  unanimously  approve  of 
the  suggestions  offered  in  this  Reptwt,  and  will  afford  ty^y 
countenance  and  assistance  in  promoting  thq  experimental 
dispensary  with  an  auxiliary  dietetic^  upon  the  plaa  whidt^ 
has  been  proposed. 

Resolved, — ^That  the  said  Repprt  be  for.thwitb  priatcd,  wi 
genet-ally  circulated  among  the  members  of  ihi?  society,  \j^ 
the  expectation  that  their  ajd  and  countebauce  will  be  ^ir 
forded  in  carrying  the  design  into  effect. 

Resolvedy — ^That  one  hundred  copies  of  thp  wdR^Prtb^ 
jsent  toj[rach  oFthe  dispensaries  in  ihe^eiropplis. 

Resolved^ — ^That  one  hundred  copies  of  thi?  Report  \^ 
presemed  to  Dr.  Herdman,  of  Old  Broad  $treet^  J[^odop^ 
who  first  suggested  and  elucidated  the  pUi^  for  iu^prpviuj 
dispensaries  by  a  dietetic  auxiliary,  and  the  m^icaJ  treats 
imni  af  Che  ilisira^ed  poor,  iu  {i  pr>i«kied  letier  adtbeftsed  ^ 
the  president,  vicie^pr^sicW^s^  mi  ibe  other  members  of 
irfK  wmi»iii«e  pf  this  ^ppiMy. 


KXXIX*  Memoir  upon  ihe  Vineyards  and  Wines  ofCham^ 
pagne  in  France :  tVritten  in  answer  to  certain  Queries  cir- 
elated  by  M.  Cha?  tal.    By  itf  .Germ'on,  of'  Epernay. 

[Copcluded  ^rom-p.  150.] 

Is  Gtqfiing  jaUendedwith  Aiv^ntuge^ 

T  iPTT  years  ago  they  used  to  graft  ifce  vines  pn  the  rapVHi- 
taijQS,  and  they  generally  obtfiin^d  very  fine  virves  with  l^rge 
fruit.  This  plan  has  now  been  abando^ied,  because  it  has 
beea  discovered  that  a, grafted  vine  dpes.not  lasjl  59  joi?^  ^ 
an  ungrafted  one,  and  the  grafted  vinp  is  aliway^  mprg  tra- 
der and  delicate  j  besides,  it  produces  a^ppow  i^wlpj"  "f^m^ 

P «  How 
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t2#  ilfd^woir  oft  the  Viniyaris  and  WirM' 

How  many  Dressings  are  given  t&  the  Fines  previous  tb  tl» 

Vintage  ? 

The  first  dressings  which  is  called  lecherie  (hdeing),  is 
given  immediately  after  the  frosts  have  disappeared* 

In  general,  as  soon  as  the  bud  of  the  vine  makes  its  ap- 
(yearance  the  women  proceed  to  prune,  and  the  men  follow 
with  the  first  dressing.  This  is  a  pernicious  system  ;  but  the 
prejudices  of  the  proprietors  have  not  yet  given  way  to  the 
counsels  of  men  of  science. 

The  vines  are  pruned  at  the  same  time  with  the  first  hoe-, 
ing  ;  but  this  method  is  not  practised  in  the  Marne  district, 
where  they  prune  subsequently  to  the  hoeing:  it  frequently, 
however,  saves  the  prunings  from  the  effects  of  the  frosty, 
and  presents  a  resource  to  the  proprietor  if  the  vines  have 
suffered  frorn  this  accident. 

Two  other  dressings  are  afterwards  given,  one  in  June  and 
the  other  in  August;  but  some  proprietors,  who  are  jealous 
t)f  the  good  qualities  of  their  vines,-  give  them  a  third  dress- 
ing in  September. 

fFhat  are  the  Processes  employed  in  gathering  and  pess'mg 
the  Produce  of  the  Vintage  P 
In  order  to  make  red  wine,— when  the  fruit  is  perfectly 

'  ripe,  the  black  grapes  only  arp  carefully  picked  and  gather- 
ed. The  white  grapes  are  laid  aside,  as  well  as  those  red 
ones  which  are  not  ripe ;  and  these  are  afterwards  made  into 

,  wine  of  an  inferior  quality.  The  ripe  red  fruit,  when  thus 
separated,  is  put  into  panniers,  or  small  wooden  boxes  called 
larillets  or  cuvekts,  and  conveyed  on  the  backs  <>f  beasts 
of  burden  to  the  pressing-place :  here  they  are  pressed  by 
small  portions  at  a  time,  and  the  juice  then  put  into  a  tub 
i6  fermertt.  In  performing  this  operation  some;  proprietors 
employ  an  utensil  called  a  martyr,  which  is  very  useful. 
This  is  an  oblong  coffer,  less  than  th^  diameter  of  the  fer- 
menting-tub,  and  about  a  foot  or  eighteen  inches  liigh.  This 
coffer  rests  upon  beams  placed  across  the  fermenting-tub, 
and  its  bottom  and  sides  are  pierced  with  Tioles  in  such  a 
manner  as  to  allow  tlie  expressed  juice  of  the  grapes  to  flow 
through  into  the  tub. 

\  How 
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^  Champagne  hi  Franee.  ^^ 

,]  Hi^u  long  is  the  Wine  allowed  to  ferment  ? 

It  wouJd  be  diflScult  to  fix  any  precise  time  for  the  dura- 
tiou  of  the  fermexitatioQ  ^  this  depends  entirely  upon  the  na* 
turc  ^id  maturity  of  the  fVuit,  and  upon  the  influence  of  thef 
atmospheric  air,  Grape§  gathered  in  the  morning  will  more 
slowly  go  into  fermeniation  than  those  which  have  beep, 
gathered  after  noon-day  in  fine  weather : — mists,  rains  and 
^oar- frosts,  all  retard- fermentation  luore  or  less^ 

In  some  years,  three  or  four  days  are  sufficient  for  pro- 
ducing a  fermentation  sufficient  for  preparing  the-  fruit  for 
the  press  : — in  other  years,  teii^  fifteen,  and  even  twenty  dayp. 
are  required.  ^ 

J?y  IV hat  Sign  is  it  ascertained  that  the  Priiit  has  attained  a^ 
propel'  Degree  of  Fermentation  P 

We  cannot  assign  any  certain  symptoms  that  the  wipe  . 
has  sufficiently  fermented,  as  the  period  prpper  for  placing 
the  truised  fruit  ipto  the  presses  .depends  upon  various 
causes  ;  uf  on  the  pleasure  a^d  experience  of  the  propric'- 
tor,  and  upon  the  quality  and  colour  which  J>e  wishes  to 
give  to  his  wine.  Some  place  the  fruit  in  the  press  at  the 
strongest  degree  of  fermentation,  and  others  when  it  has 
slackened^ 

After  the  fermentation  begins,  in  order  to  hasten  it,  tj[iey 
^  6quceze  down  the  fruit  in  such  a  manner  as  to  keep  the  mu3t 
always  uppermost  2  poles  armed  with  spikes  are  used  for 
this  purpose ;  or,  what  is  better,  some  strong  workmen  de- 
scend into  the  vat  and  tread  down  the  fruit : '  the  fermenta- 
tion thus  becomes  more  jequal  and  more  general ;  and  whei^ 
it  has  proceeded  far  enough,  the  must  is  carried  fo  the  press 
^nd  the  wine  is  made. 

In  ordinary  )icars,  when  a  lighted  candle  cannof  "he  held 
over  ihelub  without  going  out ;  when  the  grapes  and  husks 
ascend  to  the  top,  notwithstanding  their  beings  repeatedly 
pressed  down  ;  when  the  mu^  undergoes  a  kind  of  ebulli- 
liod  J  and  lapilVi  wb^o  the  oolouririg  particles  are  sufikiently 
jdecpwixosed  to  satisfy-  thfe  wishes  of  the  paroprietor, — it  Ni'oukl 
^d^n^rous  to  pu^h'  the  feraieolatiQQ-  any  furlbcp,  pfin 
,:      ..  '  P3  th^t 
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that  case  ilie  wine  might  assume  a  dry  and  hard  taste  ^hich 
even  tiipe  d^ortld  not  correct,  partieularly  ift  Champagne 
wincss^  If  hich  are  priced  on  aec6ittit  Of  their  pleasamness 
aud  lightness.  The  most  consuitimaie  experience  is  some- 
timet  nnauceetsful  in  the  dbore  operations,  artd  there  b*« 
been  ftp  instrnmttit  yet  ittreqted  whieb  can  be  depeiidtct 
upon. 

Js  it  advantageoii^  (0  fHiit  tk^  eitli^&eim  TJqtiOr  6/ the  TSlr$ 
iaiih  thill  which  is  produced  by  pressing  ? 

Iriiife  hnay  be  Answered  in  ihe  afErmative,  wiih  respect  to 
iht  whole  of  Champagne  j--and  it  is  very  advantageous  for 
the  following  reasons : 

1st,  The  wiqe  made  from  the  tub  would  be  paJcr  in  co- 
tour  and  more  delicate  than  that  which  is  expressed  from 
the  husks. 

^dly,  Th^  ^vine  which  c^me  from  the  press  only,  would  b^ 
harder^  stroilget,  and  redder,  than  the  other -^  so  that  from 
the  s^iYip  tub  we  should  certainly  have  two  different  kinds  of 
WWi^ :— *"The  iHlxing  of  them  is  therefor^  in'dicated  by  expe-? 
Hfeti<^^,  and  it  is  ^t  all  times  necessary  toh^ve  wjnes  of  ^^ 
tx\i\^\  qiiaHty,  '  '  ' 

Is  it  advantageous  to  Iruise  the  Stones  of  the  Grapes  f 

This  operation  depends  upon  the  season,  and  upon  the 
fipeness  and  nature  of  ihe  fruit*  When  ,the  fruit  is  small 
and  the  sfoqe  large,  pf  when  ^ho  fruit  has  pot  acquired  all 
its  malvir^ty^  .the  atones  should  be  bruised, 

When  the  fruit  is  full  and  well  grown,  when  the  season 
has  be^n  rather  dry  th^n  bumiti,  this  operation  may  b^ 
omitted.  It  has  beeii  ascertained;!  however,  that  the  strong 
and  rough  taste  of  the  stones  is  pefes;s^fy,  ^  one  of  th^ 
consj'uuent  parts  of  wine,    , 

7I9  toka(  ^cc\dents .^re  R^d  WinesMalk  when  in  the  Casks  ? 

/  jTiue^ocidwiti*  to  which  ted  winei?  are  li^bl^,  f^fe  yellow-T 
iriossf  ttHHldintsBj  ^n^dk  wontowood  taste.  Thes^  accidents 
happen  ^beil  the  wipes  Jirc  kept  i|i  bft^ly-mre4  ccJJa^'Sj'  «T 

:,  ;.  when 
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yk1iot>  the  fruit  has  beea  d^i^aged  4uriQg  <t^e  viJuU^^  ^^a^VtfV 
^y  4f  o&u  or  p(8mtiaual  rains. 

How  ^re  the  Bed  JVines  manage4  ^ 
WU^  the  red  wjne  which  com^s  out  of  the  tub,  and  thai ' 
liKbicb  b^  been  expresaed  from  th?  husks,  ^re  well  Ui'\\Q^ 
^Qgeih«r  in  |i  ^^  procured  for  the  purpo^^,  the  whole  i$ 
poured  into  aew  puncheons  previously  riuccd  with  bo^  w^-? 
ler;  ^ut  they  ^ri^  UQt  filkd  at  o^icp,  becai?^?  the  winp  always 
fenpeats  Ipr  ^  few  A^y^  Jpnger ; — as  ^e  ferm^tation  eeasef 
they  are  filled  and  bunged  up,  kaving  a  &aa<^l  spjggpt  ii?  tb^ 
tung  in  order  to  allow  the  gas  to  pass  out :  wb^fji  tbe  fer- 
fnent^tioa  has  .entirely  ceased  tbe  puncheon  4s  herai6tk|^ly 
'plosed. 

About  the  end  of  Deceniber^  and  if  possible  in  dry  wear 
ther,  the  wipeis  dr^wa  off  and  &eedfrom  the  ^atest  part 
of  the  lees. 

AI)out  the  middle  of  May,  befofc  tbe  wztm  season  com- 
jnjences,  tl^e  wine  is  again  drawn  off  clear.  Before  putting 
the  pimcheons  into  the  cellar  they  arp  furnislied  with  new 
hoops,  where  they  are  kept  duritig  the  summer,  or  till  tbey 
ar^^old,  otherwise  l,heir  contents  would  be  spoiled. 

JVkat  is  tfie  Meikvd  qf  dgr'fi/ing  Med  IVmc€  P 

This  consists  in  drawing  off  the  wine  a  third  time.  The 
'Nvhites  of  iive  or  six  fresh  eggs  are  diluted  i^  n  chopin  of 
water  y  and  this  quantity  is  sufficient  {or  ^oh  piece  ox  pun- 
cheon containing  S40  bottks. 

There  are  only  edo  bottles  in  a  punciheoo  of  while  wine. 

The  whites  of  «ggs  are  well  beatea  up  and  then  throwm 
into  the  puncheon,  the  contents  of  wb'rcfa  are  tbien  hriskl;r 
stirred  up  by  a  pleft  stick. 

This  operation  is  perforoied  preyious  to  boOling  the  wioifK 
lOr  sending  it  off  to  a  markiet. 

uit  tvhat  jige  shoi^Id  Red  Wines  Ic  lottled  ? 

In  general,  the  red  wines  of  Haute  Moiitagne  arc  bottled 

ia  the  month  of  November  succeeding  the  vintage,  i.  €. 

thirteen  mojuhs  afterwards.   This  scasbn  of  tli^  y-ear  is  fixed 

.   .  P  4  upon 
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232  Memoir  on  the  Vineyards  and  1Vine$ 

tipon  because  all  germination  has  ceased,  and  Nature  is  in  a 
state  of  perfect  repose  ;  thereby  all  fermentation  is  avoided  ^ 
and  red  wines  may  therefore  be  safely  bottled  from  the  first 
of  October  until  the  end  of  December :  at  any  other  season 
^reat  inconveniences  would  arise;  for  I  know  of  nothing 
worse  than  red  wine  bottled  in  spring  time;  it  retains  a 
slight  degree  of  fermentation^  and  is « very  disagreeable  to 
the  taste. 

There  are  some  excellent  and  generous  wmes  which  can 
remain  three  or  four  years  on  their  lees :  of  this  descriptito 
are  the  wines  of  St.  Thierry^ 

How  long  will  Red,  Win^s  keep  in  Bottles  P 
The  more  body  and  spirit  the  wine  has,  the  better  is  it 
preserved  in  bottles  :  the  more  tender,  delicate,  and  light  it 
is,  the  more  difficultly  is  it  kept. 

This  is  the  reason  why  the  wines  of  Mailly,  Chiny,  Che- 
nay,  and  Hermonville,  keep  worse  than  those  of  Verzenay, , 
Bopzy,  and  Verzy ;  and  these  last  worse  than  those  of  St. 
Thierry.  To  conclude: — ^Wemay  safely  venture  to  say,  that ' 
the  best  red  wines  of  Haute  Montague  will  keep  in  g<>o4 
cellars  for  six,  eight,  ten,  and  twelve  years. 

IV  hat  Degree  of  Temperature^  according  to  Redumur*s  Ther- 
mometer,  ought  the  Cellars  to  have  P 
The  cellars  in  Champagne  are  from  25  to  40  feet  in  depth, 
particularly  those  which  are  dug  in  beds  of  chalk,  and  in 
which  it  is  necessary  to  dig  low,  in  order  to  obtain  such  a 
solidity  of  earth  above,  as  to  renderan  arch  unnecessary.  It 
results  from  experiment?  made  by  Messrs.  Dubois,  4ner- 
chants  at  Rheims,  that  several  good  thermometers  placed 
>in  various  situations  in  their  cellars,  always  marked  five 
degrees  below  the  temperature  of  the  atmosphere.  The  va- 
riations between  winter  and  summer  were  npt  half  a  degree, 
and  could  not  be  noted. 

Wl\a,t  is  (he  Cost  of  an  Acre'of  Vtneyai'4  ^ 

FIRST  CLASS. 

Livret. 

In  Haute  Montague        -p        $JOOQ 
In  Basse  Montagne  -         1000 

|p  St.  Thierry        -        t  QOO 

SECOND 
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aBCOMD  CLASS. 

,  Livres. 

In  Haute  Montagne        -        900 
In  Basse  Montagne  -         600 

In  St.  Thierry         -         -         300 
Hie  convent  lands,  and  what  is  caJled  Clos  St.  Thierry^ 
are  not  taken  into  this  computation  • 

fVhat  is  the  annual  Expense  of  Culiivating  an  Acre  ^ 
Fineyardf  including  the  Expense  of  Fintage  and  of 
Pruning^ 

JLivres. 

To  the  vine-dresser          -  ^60 

Props          -          -         *  -         J8 

Mending  them^'and  carriage,  &c.        <tO 

Prunings  and  contributions  -         24 

J'our  puncheons              -  -         40 

Expense  of  vintage        -  -         28 

500 

GENa&BAL  Observations. 

We  have  only  mentioned  the  culture  of  vines  in  general^ 
without  detailing  those  of  the  high  apd  low  grounds  scftL* 
rately.  There' are  many  vineyards,  however,  and  particu«> 
Jarly  in  St.  Thierry,  where  the  greater  part  of  the  vines  i^ 
always  raised  to  the  height  of  about  live  feet,  a^d  supported 
by  props  of  oak,  six  feet  high,  and  an  inch  in  diameter. 
This  kind  of  vine  can  only  answer  in  strong  and  vigorous 
ground. 

The  difference  between  the  culture  of  the  high  and  low 
vineyards,  consists  in  the  shaping,  tyeing,  and  pruning,  ' 

ist.  Shaping  consists  in  choosing  from  the  sucker  the 
hest  stalk,  in  preference  to  others  which  are  cut  off,  and  a^ 
the  small  collateral  shoot;>  are  lopped  off. 

Sdly,  The  tyeing  is  effected  when  the  sap  is  most  abundant, 
and  the  bud  ^Ir^ady  developed :  the  above  single  stalk  i$ 
bent  like  a  hoop,  and  tied  to  the  prop  in  two  or  three  places. 

3dly,  Pruning  consists  in  rcinscriuig  into  the  earth,  ant 

into  small  and  long  holes,  every  ten  or  fifteen  years,  the 

old  sucker,  upon  which  three  or  four,  stalks  a»e  left,  whick 

are  also  buried  in  the  earth  3  and  they  send  out  an  excellent 

3  plant 
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plant  for  the  ensuing 'vear*  This  operation  is  called  ravalle* 
mentj  and  is  vtry  different  from  tjie  (iruping  practised  in  the 
departnjept  of  tl\e  Msurne^ 

An  inteHigCQt  proprietor,  who  has  a  larg«  extent  of  vine- 
y^^,  $>oukl  bary  $owe  vine*  [rccv^l^)  every  year,  ih  order 
Co  have  a  sure  and  cotisUoi  supply  of  placilf  for  replitnlisg; 

The  methods  of  treatment  are  in  every  respect  the  same 
with  high  and^low  {yiants. 


JCLt  On  ike  Affinity  existing  between  Oxides  of  Ckirhon  and 
Iron.    J5y  David  MusHET,  JEdj^ 

Xn  my  late  communications  to  the  Hiilosophical  Magazine, 
a  number  of  experiments  were  adduced  to  exhibit  the  uni- 
versal diffusion  of  carbon,  and  to  convey  a  tolerably  correct 
idea  in  what  proportions  it  enters  into  the  composition  of 
^nimat,  mineral,  and  vegetable  substances* 

The  afEnity  ibat  exists  mutually  betwixt  iron  and  carbon  is 
every  day  manifested  as  the  basis  of  one  ef  our  greatest  na- 
tional manufactures  :  in  particular,  in  the  various  modifi- 
cations of  cast  ir(»i,  steel,  plumbago,  &c. 

Any  inquiry  that  has  for  its  object  the  investigation  of 
those  means,  a^id  of  their  peculiar  modes  of  formation,  to 
which  we  exclusively  owe  the  existence  of  the  most  widely 
diffused  and  most  useful  metal  tliathas  hitherto  been  kno>^'n 
in  civilized  society,  commands  attention,  not  only  as  a 
matter. of  curiosity,  but  as  an  object  of  ilvs  highest  impor- 
tance. ^  * 

'  The  natural  mutual  affinity  of  iron  and  carbon  is  such, 
Azi  they  ma.y  be  rcciprociilly  used  as  tests  and  ageats  of 
each  others  existence  respectively  5  and  upon  this  principle, 
jjhicfly,  the  experiments  which  are  to  follow  were  performed. 

The  first  djject  to  be  ascertained,  in  pursiiing  this  investi- 
^ioQ,  was  the  nature  of  oxide  of  carbon,  whether  in  the 
>tftte  of  charcoal,  coke,  plumbago,  &c-;  and  wherein,  and 
in  what,  it  differed  from  the  matter  of  carbon,  that  existed 
naturally,  in  the  substances  from  wliich  these  were  obtained, 
*.if  any  two i^xidi:s of  cjirboo  were  taken  similarly  tont" 

.   pounde4 
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jpOijnAid  M  to  the  alloy  of  foreign  matter,  and  employed  no-' 
ikr  the  same  circumstances,  to  revive  equal  quantities  of  the 
same. metallic  oxide,  Would  in  iK)t  be  just  to  infer,  that  if 
Ibp  quantities  of  fneial  were  equal,  so  were  the  qualities  of 
the  oxide  ;  and  the  reverse  if  a  different  result  were  obtained? 
And  does  it  not  appear  equally  fair  to  deduce,  that  where  the 
greatest  qujintity  of  metal  is  revived,  the  appropriated  oxide 
is  of  superior  quality?  The  former  deduction  holds  unir 
versally  correct;  but  the  latter,  if  admitted,  would  often 
}ead  into  error,  particularly  where  the  oxides  exist  in  the 
*late  of  coal  or  coke, 

I  was  once  of  opinion  that  thecarbonating  powers  of  any 
oxide  dep.^ndcd  upon  the  real  quantity  of  combustible  mat- 
ter which  it  cmitained ;  and  that  the  substance  found  U> 
yield  the  largest  portion  of  coal  or  coke,  and  to  contain  the 
smallest  portion  of  ashes,  wonW,  every  thing  else  being 
filike,  revive  the  greatest  quantity  of  metallic  oxide ;  or, 
in  other  words,  would  be  found  to  contain  the  largest  quan- 
tity of  pure  carbon,  or  diamond :  but  upon  investigating 
the  nature  and  properties  of  a  variety  of  carbonaceous  oxides, 
chiefly  obtained  by  the  distillation  of  pit  coal,  with  a  view 
to  fix  an  unerring  list  whereby  to  judge  of  coal  fit  for  iron 
ynaking,  it  was  found  that  not   only  this  conclusion  was 
pf  itself  erroiieous,  but  that,  in  general,  the  very  reverse  of 
tbis  theory  took  place.     It  not  only  appeared  that  the  -car- 
bonating  powers  of  the  oxide  depended   upon  some  other 
<ause,  remote  from  th^ jictual  quantity  of  combustible  mat- 
ttr,  but  that  the  prpcess  of  distillation,  or  of  coking,  sub- 
jected the  oxide  to  new  laws,  the  very  reverse  of  what  il 
'    first  vievv  ought  to  have  taken  place.  Tliis,  then,  was  at  oncp 
attributed  to  the  state  of  oxidation  oF'the  oxide  ;  and  a  direct 
probability  inferred,  that  that  coke  or  coal  that  revived  the 
greatest  quantity  of  metallic  oxiJe  would  be  the  least  oxi- 
dated ;  or,  in  other  words,  approach  more  nearly  to  the  state 
'0f  diamond. 

This  theory,  however  plausible,  was  found  incompatible 
with  practice ;  and  in  the  event  it  was  found  that  the  coke 
pr  coal  that  became  mos\  deoxidated  in   burnings   revived, 
lender  precisely  the  same  circumstances,  the  least  quantity^ 
8       • 
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of  metallic  oijide  :  and  from  the  experiments  hereafter  tor 
be  dcuiled,  it  will  not  appear  rash  to  infer,  that  this  in*, 
verse  ratio  of  carbonation  proceedjd  exclusively  from  aa 
approarioiation,  however  remote,  to  the  state  of  diamond  ; 
arising  chiefly  from  a  new  and  more  dense  arrangement  of 
the  particles  of  the  coal,  in  consequence  of  parting  with  a 
portion  of  oxygen. 

These  experiments' were  arranged  and  conducted  in  thefol- 
lowing  order  :— About  50  pounds  of  oxide  of  iron  were  pre* 
pared|  and  thoroughly  naixcd,  that  there  might  not  exist  any 
variety  of  quality  arising  from  different  preparations.  This 
was  Icept  during  the  whole  series  of  experiments  in  the  same 
temperature,  that  none  of  the  results  might  be  affected  by 
fl)e  moisture  of  the  atmosphere.  A  parcel  of  hand-madft 
crucibles,  alj  nearly  of  the  same  size,  prepared  from  Stour- 
bridge clay,  whb  ground  covers,  made  so  as  to  form  a  water- 
tight joint,  were  set.  aside  for  the  experiments.  These, 
from  time  to  time^  before  the  introduction  of  the  mixture, 
v^ere  brought  to  a  red  heat :  when  ip  this  state,  thie  mixture 
was  introduced,  the  cover  was  slipped  on,  and  the  whole  was 
put  directly  into  the  assay  furnace.  This  mode  had  not  only 
the  advantage  of  facility,  but,  which  in  these  experiments 
is  absolutely  indispensable,  prevented  the  carbonaceous  mat^ 
ter  introduced  from  being  dissipated  by  the  moisture,  whiclj 
is  always  contained  in  the  clay  when  crucibles  are  put  int(| 
the  furnace  in  a  green  staje^ 

The  proportions  of  oxide  of  iron  and  oxide  of  carbow, 
used  in  the  most  of  these  experim.enis,  were  oxide  of  iroa 
ff  00  grains  J  of  carbon  15  grains. 

These  were  intimately  mixed,  and  put  into  a  square  of 
tnin  paper  containing  about  five  superficial  inches  of  mea- 
surement, and  productive  exactly  of  half  a  gr^in  of  char- 
coa}:  this,  and  |4|  graijis  of  the  *ub3tance  to  be  ukd^ 
formed  the  quantity  of  15  grains.  So  that -in  all  these  ex- 
periments rhere  is  nearly  l-29th  of  carbon  of  paper  united* 
When  the  experiments  wjere  directed  to  comparative  views 
betwixt  the  raw  and  coked  materialsj  a  quantity  of  ilic 
'former  w;as  used,  that  would,  by  accurate  experivnent,  have 
formed  15  grains  of  coal,  pr  prepared  oxicje  of  carbon.*  Th.e 

paper 
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p'?rpef  and  iDixture  were  with  facility,  introduced  into  the 
6nicible3  respectively,  and  the  immediate  introduction  o^ 
the  cover  prevented  the  most  minute  contact  of  air,  or  dis- 
sipation of  the  subject  of  ex[>eriment.  The  duration  of  the 
crucible  and  degree  and  managenjent  of  the  beat  inf  the 
furnace  were  scrupulously  attended  to,  and  many  of  the  ex- 
periments were  repealed  three-  times. 

The  first  class  of  experiments  was  with  various  woods, 
from  which  the  followijag  were  selected  : 

Experiment  I. 
Charcoal  prepared  from  Walnut,  composed  of 
Oxide  of  carbon         -         96*048 
Ashes      -         -         -  3'i)o^2 


100    parts. 


15  grains  of  this  oxide  and  200  grains  of  oxide  of  iron, 
were  subjected  to  fusion,  iiftcr  being  carefully  mixed,  and 
the  result  was  a  metallic  button  which  weighed  36  grains, 
(equal  to  18  per  cent. J  from  the  oxide  of  iron; 

It  was  found,  upon  a  calculation  of  what  this  wood  lost  in 
distilling,  that  76  grains  of  raw  wood  would  have  formed 
15  grains  of  the  charcoal  operated  upon.  This  quantity  of 
wood  was  therefore  rasped  down,  and,  in  a  similar  manner 
with  the  former,  introduced  inlothe  crucible,  The  resuh  was 
A  metallic  button  weighing  ...         49  grains. 

Charcoal  of  the  same  wood,  revived  as  above,  36 
Increase  (equal  to  6^  per  cent,  or  24 1  upon 
the  whole,)  -         -         -         -         -     13 

Experiment  II. 
Charcoal  prepared  from  .Elm,  composed  of 
Oxide  of  carbon         -         96*70 
Ashes       .         -         -'         3-30 


1 00     parts. 


15  grains  of  oxide  from  elm  and  200  grains  of  oxide  of 
iron,  yielded  a  metallic  button  weighing  40  grait^s  (equal  to 
20  per  cent.).  • 
^  75  grains 
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75  grsiins  of  the  samt^  wood,  in  ibe  state  ft(  ta^pinft^ 
Ibaud  to  be  equal  to  15  grain*  of  prepared  coal,  being  mixed 
with  iOO  grains  of  oxide  of  iron,  they  were  fused  togetlier^ 
and  the  result  was  a  metallic  button  weighing  39  grains^ 
{Equal  to  29f  per  cent,  from  the  oxide  of  iron.) 
With  the  charcoal,  the  quantity  revived  was        40 

Increase  (equal  to  9}  per  cent.)    -         19 

ETperiment  III, 
Charcoal  prepared  from  Holly, 

Composed  of  oxide  of  carbon        94*159f 
Ashes     -         -.         6'848 


J  00     parts* 

15  grains  of  this  carbon  and  £00  grains  of  oxide  of  irott^ 
yielded  by  fusion  a  metallic  result  that  weighed  44  grains. 
(Elqual  to  22  per  cent.) 

71*4  grains  of  raw  holly,  being  equal  to  15  grains  of  char- 
coal, and  200  grains  of  oxide  of  iron,  yielded  by  fusion 
A  neat  metallic  button  weighing     45  grains. 
Revived  as  above  with  charcoal       44 


Increase  (equal  to  |  per  cent.) 

Experiment  IV. 
Charcoal  prepared  from  Scotch  Pine, 
Composed  of  oxide  of  carbon 
Ashes         - 


parts. 


IJ  grains  of  this  charcoal  and'SOO  grains  of  oxide  of 
iron,  being  fused  together,  yielded  a  metallic  button  of  iron 
weighing  40  grains,  or  20  per  cent.  88  grains  of  raspings 
of  this  wood  (equal  to  15  of  charcoal,)  and  200  grains  of 
oxide  of  iron,  yielded  a  button  of  iron  that  weighed 

^4  per  cent.,  or         -         -         68  grains. 

Kevived  as  above  with  charcoal  40 

Increase  (^qual  to  14  per  cent.)  28 

Experment 
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Experiment  V,  i 

<Jharcoitl  prepared  from  Beech,  ^■ 

Composed  of  oxide  of  carbon         95*50 
Aahes        -        -       4-80 


100    parts. 


15  grains  of  charcoal  of  beech  mixed  with.  200  grains  of 
oxide  of  iron,  yielded  by  fusion  a  metallic  button,  of  iron 
weighing  43  grains,  (equal  to  21  per  cent.) 

•  71'5  grains  of  raspings  of  this  wood,  (found  equal  to  15 
grains  of  carbon,)  being  mixed  with  200  grains  of  oxide  of 
iron,  there  resulted  from  the  fusion  of  this  compound  a  me- 
tallic button  tbat  weighed  (aa  to  S7i  percent.)  54-5  graliis. 
Revived  act  above  with  chfcrcoal  -         -        42 

Increase  (eq^ial  to  6|.  per  cent.)  12-5   , 

^xpmnvefUVi. 

Charcoiil  prepared  iwca  the  American  Maple^-Tree, 

Composed  of  oxi^e  of  catV>^      96*140' 
Ashes       *-        -      3'8tk> 


100    parts. 


15  grains  of  this  charcoal  and  200  of  oxide  of  iron  gavt 
a  metallic  button  weighing  50  gracins,  (equal  to  25  percent,) 
from  the  oxide  of  iron. 

76  grains  ef  this  wood   (equal  to  15  grains  of  cliarcoal,) 
and  200  grains  of  oxide  of  iron,^^  yielded  by  fission  a  but« 
ton  of  iron,  weighing  (equ^l  to  30 J  per  cent.)  6i  grains. , 
Kevived  as  above  with  charcoal    '  .  -        -         50 

Increased,  (equal  to  5 1  per  cent.)  ll  ^ 

Experiment  VII. 
Charcoal  prepared  from  Spanish  Mahogany, 

Composed  of  oxide  of  carbon       ^6-1 54 
Ashe*        -        -      3-846 
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.  15  grains  of  this  charcoal  with  SOO  grain?  of  oxide  ot 
iton,  gave  by  fusion  a  metallic  button  weighing  ^0  grmns, 
(equal  to  SO  per  cent.)  from  the  oxide  of  iron. 

55*5  grains  of  mahogany  was  fwund  equal  to  15  grains  of 
charcoal.  This,  in  the  state  of  small  raspings,  was  mixed 
with  200  grains  of  oxide  of  iron.  The  result  by  fusion  was 

A  metallic  button  weighing         43  grains.   . 

Revived  as  above  with  charcoal   40 

Increased,  (equal  to  Ij  per  cent.)  3 

Experiment  VIII. 
Charcoal  prepared  from  Sallow, 

Composed  of  oxide  of  carbon       03'6W 
Ashes      -^l      •        6*135 

IQQ    parts. 


15  grains  of  this  charcoal  mixed  with  200  grains  of  oxide 
of  iron,  gave  by  fusion  a  metallic  button  which  was  found 
to  weigh  43  grains,  .^equal  to  21^  per  cent.) 

79  grains  of  sallow,  -being  found  equal  to  15  grains  of\ 
charcoal,  this,  in  the  state  of  raspings,  was  mixed  with  200 
grains  of  oxide  of  iron.    The  compound  was  fused,  and  the 
Jesuit  was    A  button  of  iron  weighing        60    grains. 
Charcoal  revived  only       -         43 ' 

Increase,  (equal  to  S\  per  cent.)  1 7 

.     Experiment  IX.  ^  ' 

'  Charcoal  prepared  from  American  Black  Beech, 
Composed  of  oxide  of  carbon         95  •  1 69 
Ashes      -         -  4'831 


100    parts. 


15  grains  of  this  charcoal  mixed  with  COO  grains  of  oxida 
of  iron,  yielded  by  fusion  a  metallic  result  weighing  36 
grains,  (equal  I9  18  per  cent.) 

69.grains  of  black  beech  were  reguisite  to  form  15  grains 

of  charcoal.  These,  inthestate  of  rasping«,  were  mixed  with 

-  .  200  grains 
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too  grams  of  oxide  oF  iron  and  fused  together,  the  result 
Was,  A  injstallic  button  that  weighed     48     grains. 

.Revived  with  charcoal         -         '  s6 

Increase  (equal  to  6  per  cent.)    12 

[To  be  continuefi.] 


XLI.  Seme  Circumstances  relative  to  Merino  Sheep,  chiefly 
collected  from  tlie  Spanish  Shepherds,  wlw  \itt^dtd  those 
of  the  Flock  of'Paular,  lately  presented  to  His  Majesty  by 
t/ie  Government  of  Spain  ;  with  Particulars  respecting  that 
great  National  Acquisition  ;  and  also  respecting  the  Sheep 
of  the  Flock  of  Negrete,  imported  from  Spain  ly  His  Ma^ 
jesty  in  the  Year  \1Q\*.    By  Sir  Joseph  Banks. 

Soho  Square,  Feb.  18, 1809. 

Sir  John, 
At  a  time  like  the  present,  whejn  Spanish  wools,  though  at 
a  price  unheard-of  in  the  annals  of  irafHc,  still  continue  to 
find  a  marjcet ;  thus  clearly  proving,  that  their  value  in  the 
estimation  of  the  consumer  is  far  above  any  price  that  has 
been  hitherto  offered  for  them  by  the  manufacturer  j  and 
when  we  must  all  agree,  that  the  interruption  of  our  trade 
with  Spain  may  still  continue  for  some  time  longer,  I  trust 
that  a  paper  written  with  a  view  to  facilitate,  the  production 
of  this  valuable  article  in  the  United  Kingdom »  and  to  com- 
xnunicate'some  information  relative  to  the  important  present 
of  Merino  sheep  lately  received  by  our  most  grsftious  Sove- 
reign from  the  government  of  Spain,  will  be  interesting  to 
you,  sir.  I  beg  the  favour  of  you,  in  case  you  shall  approve 
it,  to  do  me  the  honour  of  placing  it  at  the  disposal  of  the 
very  useful  institution  over  which  you  preside  with  fto  much 
advantage  to  the  agricultural  interests  of  this  country. 
I  have  the  honour  to  be,  sir. 

Your  obedieat  and  faithful  humlpl^  serva^V 

Jos£i»it  Banks. 

Sir  John  Sinclair,  Bart.  President 
of  the  Board  of  Agriculture. 

*  From  Communications  to  the  Board  of  Agriculture. 
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•  A  coiQsit>BttABLE  part  of  Estreinadura,  Leon,  and  the 
neighbouring  provinces  of  Spain,  i»  appropriated  to  the  main- 
tenance of  the  Merino  flocks,  called  by  the  Spaniards  Tra- 
shuniantes,  as  are  also  broad  green  roads^  leading  from  oner 
province  to  the  other,  and  extensive  resting-places,  where 
the  sheep  are  baited  on  the  road.  So  careful  is  the  police  of 
the  country  to  preserve  them  during  their  journeys  from  all 
hazard  of  disturbance  or  interruption,  that  no  person,  not 
even  a  foot  passenger,  \%  iiufiered  to  travel  upon  these  road» 
while  the  sheep  are  in  motion,  unless  he  belongs  to  the  flocks. 

The  country  on  which  the  sheep  are  depastured,  both<  in 
the  southern  ^nd  the  northern  parts,  is  set  out  into  divi* 
sions,  separated  from  each  other  by  land-marks  only,  with- 
out any  kind  of  fences ;  each  of  these  is  called  a  Dehesa^ 
and  is  of  a  size  capable  of  maintaining  a  flock  of  about  a 
thousand  sheep  ;  a  greater  number,  of  course,  in  the  south 
country,  where  the  lambs  are  reared,  and  fewer  in  the  nortii 
Country,  where  the  sheep  arrive  after  the  flock  has  been 
culled. 

Every  proprietor  must  possess  as  many  of  these  in  each 
province  as  will  maintain  his  flock.  In  the  temperate  sea- 
son of  winter  and  spring,  the  flocks  remain  in  Estremadura, 
and  there  the  ewes  bring  forth  their  lambs  In  December.  A^^ 
soon  as  the  increasing  heats  of  April  and  May  have  scorched 
up  the  grass,  and  rendered  the  pasturage  scanty,  they  com- 
menee  thehr  march  towards  the  mountains  of  Leon  ;  and; 
after  having  been  shorn  on  the  road,  at  vast  establishments 
called  Esqiiieos^  erected  for  that  purpose,  pass  their  sum* 
liier  in  the  elevated  country,  which  supplies  them  with 
abundance  of  rich  grass ;  and  they  do  not  leave  the  moon- 
tahis  till  the  frosts  of  September  begin  to  damage  the  herbage. 
'  A  flock  in  the  aggregate  is  called  a  Cavana ;  this  is  divided 
into  as  many  subdivisions  as  there  ^re  thousands  of  sheep^ 
belonging  to  it ;  each  sheep,  besides  being  sear-marked  m 
therfjfee  >with-a  hot-  iron  'when  young,  is  branded  after  every 
shearing  with  a 'broad  pitch  brand,  generally  of  the  first 
letter  of  the  nauie  of  the  proprietor,  and  each  subdivision  is 
distinguished  from  the  rest  by  the  part  of  the  sheep's  body 
on  which  this  mark  h  placed. 
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By  the  laws  of  the  Mesta,  each  Cavafia  must  be  governed 
by  an  officer  called  Mayoral  \  for  each  subdivision  of  athoiif- 
sand  sheep,  five  shepherds  and  four  dogs  are  appointed. 
Some  of  these  inferior  shepherds  obtain  the  office  of  Rabadao, 
the  duty  of  which  is  to  give  a  general  superiutendknce  under 
the  control  of  the  Mayoral^  aUo  to  prescribe  and  administer 
^Ttnedicines  to  the  sick  sheep.  At  the  time  of  travelling,  and 
•when  the  ewes  are  yeaning,  one  or  two  extra  shepherds  are 
allowed  for  each  thousand  sheep. 

The  number  of  Merino  sheep  in   Spain  is  estimated  by    , 
Burgoyne  at  6,000,000 ;  these  of  course  must  be  attended  by 
30,000  shepherds,  and  24,000  dpgs  at  ordinary' times,  and 
they  find  occasional  employment  for  5  or  10,000  additional  ^ 
persons  in  the  seasons  of  lambing  and  of  travelling. 

In  their  journey,  each  subdivision  is  attended  by  its  own 
thepherds  and  dogs,  and  kept  separate  as  far  as  may  be  from 
ii|l  others.     The  duty  of  the  dogs  is  to  chase  the  wolves^ 
who  are  always  upon  the  watch  when  the  sheep  are  on  the     ' 
road,  and  are  more  wily  than  our  foxes  5  they  are  taught . 
also,  when  a  sick  sheep  lags  behind  unobserved  by  the  shep- 
herds, to  stay  with  and  defend  it,  till  some  one  returns  back 
in  search  of  it.    There  are  besides  in  each  subdivision  about 
six  tame  wethers,  called  Mansos ;  these  wear  bells,  and  aro 
obedient  to  the  voices  of  the  shepherds,  who  frequently  give 
them  small  pieces  of  bread :  some  of  the  shepherds  lead,  the 
Mansos  are  always  near  them,  and  this  disposes  the  fiock  to 
follow. 

^  Every  sheep  is  well  acquainted  with  the  situation  of  the 
Dehesa  to  which  its  subdivision  belongs,  and  will  at  the  end  ^ 
-  of  the  journey  go  straight  to  it,  without  the  guidance  of  th« 
shepherds.  Here  the  flock  grazes  all  the  day  under  the  eyes 
of  the  attendants :  when  the  evening  comes  on>  the  sheep 
ire  collected  together,  and  they  soon  lie  down  to  rest ;  the 
shepherds  and  their  dogs  then  lie  down  on  the  ground  round 
the  flock,  and  sleep,  as  they  term  it,  under  the  stars,  or  i^ 
huts  that  afford  little  i^helter  from  inclement  weather;  and 
this  is  their  custom  all  the  year,  except  that  each  is  allow^d^ 
in  bis  turn,  aa  ab^nes  of  about  4  months  whi^  he  $pen4i 
'  >  Q  2  with 
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.  with  bis  family ;  and  it  is  remarkable,  that  the  families  of 
these  shepherds  reside  entirely  in  Leon. 

The  shepherds  who  came  with  his  majesty's  flock  were 
questioned  on  the  subjeet  of  giving  salt  to  their  sheep :  they 
declared  that  this  i$  enly  done  in  the  hottest  season*  of  the 
year,  when  the  sheep  are  on  the  mountains;  that  in  Sep^ 
lembcr  it  is  left  off;  and  that  they  dare  ¥M)t  give  salt  to  ewes 
forward  with  Iamb,  being  of  opinion  that  it  causes  abortion. 
It  is  scarcely  credible,  though  it  appears  on  the  best  au- 
thority to  be  true,  that  under  the  operation  of  the  laws  of 
the  Mesta,  which  confide  the  care  of  the  sheep  to  the  mar 
itagement  of  thejr  sl>epherds>  Without  adfnittmg  any  inter- 
ference on  the  part  of  the  [Koprietor,  no  profit  of  t^hir  flock 
comes  to  the  hands  of  the  owner,  except  what  is  derived  from 
the  wool  J  the  carcases  of  the  culled  sheep  are  consumed  by 
the  shepherds*,  and  it  does  not  appear  that  any  account  is 
rendered  by  ihem  to  their  employers,  of  the  value  of  the 
skins,  the  tallow,  &c. :  the  profit  derived  by  a  proprietor 
from  a^flock,  is  estintaled  on  an  average  at  about  one  shil- 
ling a  bead,  and.  the  produce  of  a  capital  vested  in  a  flock  is 
said  to  fluctuate  between  five  and  t^)  per  cent. 

The  sheep  are  always  low  kept*  It  is  the  business  of  eacb 
Mayoral  to  increase  his  flock  to  as  large  a  number  as  the 
land  allotted  to  it  can  possibly  maintain  :  when  it  has  ar- 
rivfed  at  that  pitch,  all  further  increase  is  useless,  as  there  is 
no  ^ale  for  these  sheep,  unless  some  neighbouring  flock  has 
been  reduced  by  mortality  below  its  proper  number:  the 
Hiost  of  the  lambs  are  therefore  every  year  killed  as  soon  as 
they  are  yeaned,  and  each  of  those  preserved  is  made  to  snck 
two  or  three  ewes  ;  the  shepherds  say,  that  the  wool  of  an 
ewe  that  brings  up  her  lamb  without  assistance  is  reduced 
in  i|s  vakie. 

At  shearing  time  the  shepherds,  shearers,  washers,  and  a 
multitude  of  unnecessary  attendants,  are  fed  upon  the  flesh 
of  the  culledvsheep  ;  and  it  seems  that  the  consumption  oc« 

*  The  shepherds,  on  discovermg  the  drift  of  the  questions  put  to  thero  oa 
<his  head,  said  that  in  settKng  the  wages  of  the  shearers  and  washers,  at  the 
^uiieos,  s(U  wa&c«  is.made  for  the  mutton  with  which  they  are  i^^  - 

casioned 
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casioned  by  this  season  of  feasting  is  sufficient  to  devour 
the  whole  cf  'the  sheep  that  are  draughted  from  the  flock. 
Muttonin  Spain  is  not  a  favourite  food  *,  m  tnuh,  it  is  not 
in  that  country  prepared  for  the  palate  as  it  is  in  this.  Wi 
have  our  lamb-fairs,  oiar  hog-fairs,  our  shearling-faire,  our 
fairs  for  culls,  and  our  markets  for  fat  sheep ;  where  tht 
mutton,  having  passed  through  these  different  stages  of  pre- 
paration, each  under  the  care  of  men  whose  soil  and  whose 
skill  are  best  suited  to  the  part  they  have  been  taught  by  their 
interest  to  assign  to  themselves,  is  offered  for  sale;  and  if  fat 
and  good,  it  seldom  fails  to  command  a  price  by  the  pound, 
from  five  to  ten  per  cent,  dearer  than  that  of  beef.  In  Spain 
they  have  no  such  sheep-fairs  calculated  to  subdivide  the 
education  of  each  animal,  by  making  it  pass  through  many 
hands,  as  works  of  art  do  in  a  manufacturing  concern;  and 
they  have  not  any  fat  sheep  markets  that  at  all  resemble 
ours.  The  low  slate  of  grazing  in  Spain  ought  not  therefore 
to  be  wondered  at,  nor  the  poverty  of  the  Spanish  fiinners  $ 
they  till  a  soil  sufficiently  productive  by  nature,  but  are  rob- 
bed of  the  reward  due  to  the  occupier,  by  the  want'of  an 
advantageous  market  for  their  produce,  and  the  benefit  of  ah 
eitensive  cmistmiption ;  till  the  manufacturing  and  mercan^ 
tile  parts  of  a  community  become  opi*knt  enough  to  pay 
Kberal  prices,  the  agricultural  part  of  it  cannot  grow  rich  by 
selling. 

That  the  sole  purpose  of  the  journeys  taken  annually  by 
these  6heep  is  to  se^jk  food  in  places  where  it  can.bc  found; 
and  that  these  migrations  would  not  be  undertaken,  if  either 
ia  the  northern  or  the  eouthern  provinces  a  sufficiency  of 
goojd  pasture  could  be  obtained  during  the  whole  year, — ap- 
pears a  matter  of  certainty.  That  change  of  pasture  has  no 
effect  upoii  their  wool,  is  clear,  from  all  the  experiments 
iried  in  other  coantries,  aod  in  Spain  also  t  for  Burgoyne 
tells  us,  that  there  are  stationarj'  flocks,  both  in  Leon  and 
in  Estremadura,  which  produce  wool  quite  as  fine  as  that  of 
4he  Trasbumantcs. 

The  sheep  lately  presented  to  his  majesty  are  of  the  Ca-     , 
^vana  of  Paular,  one  of  the  very  finest  in  point  of  pile,  and 
esteemed  also  above  all  others  for  the  beauty  of  carcase.    In 

Q  3  '  both    ' 

'     '        '  •  Digitized  by  VjOOQIC 


8#6      Some  Circumstances  relative  to  Merino  Sheep. 

J)oth  thest  opinions,  M.'Lasteyrie,  a  Fi*cnch  writer  on  sheep, 
who  lived  many  years  in  Spain,  and.  paid  diligent  attention 
Jo  the  Merinp  sheep,  entirely  agrees  ;  he  also  tells  us,  that 
the  Cavan^  of  Ncgrete,  from  whence  the  sheep  imported  by 
his  majesty  in  the  year  1791  were  selected,  is  not  only 
«ne  of  the  finest  piles,  but  produces  also  the  largest-carcased 
sheep  of  al}  tb<^  Merinos.  Mr.  Burgoyne  agrees  with  him 
in  asserting,  that  the  piles  of  Pauiar,  ^Jegrete,  and  Elscurial, 
h3Lve  been  withheld  from  exportation,  and  retained  for  the 
foyal  manufactory  of  Gaudalaxara,  ever  since  it  was  first 
established. 

The  Cavaua  of  Pauiar  consists  of  36,000  sheep.  It  origir 
nally  belonged  to  the  rich  Carthusian  monastery  of  that 
name,  near  Segovia ;  soon  after  the  Prince  of  the  peace  ros^ 
into  power,  he  purchased  the  flock  from  the  monks,  with 
the  land  belongmg  to  it,  both  in  Estremadura  and  in  Leony 
jfit  a  price  equal  to  twenty  French  franks  a  head,.  165.  S(L 
English.  All  the  sheep  lately  arrived  are  marked  with  a  large 
M.  the  mark  of  don  Manuel. 

The  number  sent  from  Spain  to  the  king  was  2000,  equal 
to  two  subdivisions  of  the  original  Cavaua.  To  make  th? 
fMTesent  the  more  valuable,  these  were  selected  by  the  shcpr 
herds  from  eight  subdivisions,  ip  order  to  choose  youngs 
well-shaped,  and  fine-vvoolled  animals.  This  fact  is  evident, 
from  the  marks  which  are  placed  on  eight  different  parts  of 
the  bodies  of  the  sheep  now  at  Kew. 

The  whole  number  embarked  was  2,214;  of  these,  «14 
were  presented  by  the  Spaniards  to  some  of  his  majesty '9 
ministers,  and  427  died  on  the  journey,  either  at  sea  or  on 
their  way  from  Portsmouth  to  Kew.  His  majesty  was  grar 
ciously  pleased  to  take  upon  himself  the  whole  of  the  loss, 
which  reduced  the  royal  flock  to  1573;  several  nK>re  have 
jBince  died.  As  the  time  of  giving  the  ram  hi  Spain  '\% 
July,  the  ewes  were  full  of  lamb  when  they  embarked,  ser 
veral  of  them  cast  their  lambs  when  the  weather  was  bad  at 
sea,  and  are  rendered  so  weak  and  infirm  by  abortion,  (hat  it 
is  much  to  be  feared  more  will  die,  notwithstanding  the  great 
care  taken  of  them*  by  his  majesty's  shepherds.  A' few  hay« 
died  of  the  rot.    ThU  diae^se  mvtst  have  been  contocte^  by* 

halting 
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halting  on  some  swampy  district,  in  their  journey  from  the 
mountains  to  the  sea  at  Gijon,  where  they  were  embarked, 
as  one  sheep  died  rotten  at  Portsmouth ;  there  Is  every  rea- 
-son  however  to  hope,  that  the  disease  will  not  spread,  as  the 
land  on  which  they  are  now  kept  has  never  been  subject  to 
its  ravages,  being  of  a  very  light  and  sandy  texture. 

It  is  well  worthy  of  observation,  that  although  the 
Swedes,  the  Saxons,  the  Danes,  the  Prussians,  the  Au- 
fitri^ns,  and  of  late  the  French,  have,  either  by  the  fore- 
sight of  their  governments,  or  the  patriotic  exertions  of  in- 
dividuals, imported  Merino  sheep,  no  nation  has  hitherto 
ventured  to  assert,  that  they  possess  the  complete  and  un- 
mixed race  of  any  one  Cavafiaj  this  circumstance  does  not 
appear  to  have  been  attended  to  any  wh^re  but  in  England  ; 
though  in  fact,  each  Cava5a  is  a  separate  and  distinct  breed 
of  sheep,  not  suffered  by  the  Spaniards  to  mingle  with 
others.  Tlie  difference  in  value  of  the  wool  of  different 
Spanish  flocks  is  very  great  5  at  this  time,  when  Spanish 
wool  is  unusually  dear,  the  prima  piles  are  worth  more  than 
75.  a  pound,  and  yet  the  inferior  ones  scarce  reach  5s.* 
%vtvi  the  French,  attentive  as  that  nation  is  to  all  things 
that  concern  the  interest  of  individuals,  appear  to  have  over* 
looked  this  circumstance,  and  to  have  contented,  themselves 
with  making  up  the  numbers  of  their  importations^  withotrt 
•paying  any  regard  to  it ;  they  have  not  at  least  stated  in  any 
of  their  publications,  that  attention  was  paid  to  the  securing 
sheep  of  a  prima  pile,  and  keeping  the  breed  of  that  pile 
pure  and  unmixed  after  they  had  obtained  it. 

Our  merchants  in  Spanish  wool  range  the  prima  piles  in 
the  following  order  of  value,  as  appears  bj*  a  statement  in 
the  year  1792. 

'     PauFar^  '    '  .    '.  j 

.     Negrete.  *  .,  ; 

Muro.  ,    .  I 

PaLrimonio;  and  15  more  not  necessary  to  be  enumerated. 
M.  Lasteyrie,  the  French  writer  on  sheep,  ranges  them  not 
very  differently  j  he  states  theui  as  follows  :  but  both  £u- 

'  *  Sipce  this  was  written,  Spariith  wools  Jiave  risen  to  an  erorbkant  pricV. 
Prima  Leoncsa  is  this  week  rated  in  the  Farmer's  Jouraai  dK  ,^s,  a  poun^» 
and  Seville  at  135.  6*/.  .. 

Qi       '  glish 
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0lish  and  French  agre^  that  all  the  prima  piles  are  nearly 
«qual  in  fineness  of  fibre,  and  con^equcmly  in  value  to  tl^c 
pqianvifacturer. 

Escuri^I,  called  by  us  Patrioionio, 

Guadalupe, 

Paular. 

Tnfantado. 

Montafeo. 

Negrete,  &c. 

The  Danes,  he  tells  us,  procured  their  sheep  from  the  be^t 
piles ;  but  there  is  no  appearance  of  their  having,  since  they 
obtained  (hem,  kept  the  flocks  separate,  oor  are  they  ^f, 
present  so  remarkably  for  fine  wool  as  the  Saxons,  whos^ 
wppl  is  novv  at  least  as  fine  as  that  of  Spain  is,  upon  a^ 
average  of  prima  and  second  rate  piles. 

The  Swedes  were  the  first  people  who  imported  the  Spa-r 
nish  breed.  This  good  work  was  undertaken  and  complete^ 
by  the  patriotic  exertions  of  a  merchant  of  the  name  of  Al- 
§troemer,  in  the  year  1723,  The  next  who  obtained  an  in\- 
porlation  of  Merino  sheep  vyere  the  psf^opJ^*  who  are  in- 
debted for  the  benefits  they  enjoy  from  the  improvement  o^f 
thejr  wools  to  the  prince  Xavier,  administrator  of  the  elec- 
torate during  the  minority  pf  the  elector,  and  brother-in-law 
to  the  king  of  3paiiv  The  prince  obtained  a  flock  of  the^9 
valuable  animals  in  \7Q6,  ftnd  in  1778  an  addition  to  it  of 
100  rams  and  200  ewes.  The  Danes  followed  his  Useful  ej;- 
ample,  as  also  did  both  Prussia  and  Austr^,  Ey^'^Y  ^"^  ^f 
tjiese  countries  continue  at  this  moment  ^o  pro^t  largely  by 
|he  improvement  these  sheep  h^^ve  occasioned  in  their  agri- 
cultural concerns.  Sp  fer  fron)  truth  is  the  too  common  as- 
sertion, that  their  wool  will  not  continue  fine  in  any  country 
but  Spain,  that  in  the  year  1806,  when  the  ports. of  Spain 
were  closed  against  us,  a  very  large  quantity  of  fine  wnol, 
the  produce  Qf  German  Merino  sheep,  was  imported  intq 
this  country  from  Hamburgh,  and  used  by  our  manufac- 
turers as  a  substitute  for  Spanish  wool.  In  truth,  some  of 
this  wool  was  so  fine  that  it  carried  in  the  British  market  as 
jMgh  a  price  as  the  best  Spanish  piles  were  sold  for^  irt^imej 
^  ppace  wd  amity. 

[To  be  continued.] 

XLII.  On 
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XLIT.  Onih^  Motion  of  Floating  Bodies. 

Marck4y  1603. 
SIB, 

In  your  Magazine  of  the  last  month,  Capt.  Burney  mad^ 
certain  experigoents  on  unloaded  and  loaded  barges,  with  re- 
spect to  their  velocities  in  airunning  stream  :  and  tbere-wa^ 
an  allusion  also  to  beams,  or  sticks,  or  timber,  always 
moving,  with  the  be^vy  end  foremost.  These  two  problem^ 
may  be  solved  in  the  same  way, — they  are  the  result  of 
gravity,  The  hi^avier  a  barge  is  loaded  the  quicker  will  it 
move,  because  all  water  that  is  in  motion  moves  down 
^n  inclined  plane  seeking  its  level;  the  loaded  barge  that 
swims  or  floats  in  it  will  of  course  move  down  a  regular 
iiiclined  plane,  endeavouring  by  the  force  of  gravity  to  de- 
scend, and  its  velocity  will  be  in  proportion  to  its  wcijght ; 
viz.  to  the  quantity  of  matter  moving  together  j  and  i;nleas. 
resisted  or  opposed  by  ^  contrary  force,  or  irregular  cur- 
rents, it  will  acquire  an  increased  velocity  in  a  certain  ratio. 
This  is  exactly  a  parallel  oase  to  Joaded  or  unloaded  carriages 
going  down  hill,  the  heavier  ihe^  are,  with  tj^  greater  ve* 
iocity  will  they  press  dowqw^rds  ;"-or,  to  put  another  case, 
|et  a  cannon  shot  and  a  round  piece  of  turned  wood  of  the 
same  dimensions  be  rolled  down  an  inclined  plane,  the  caq- 
iioa  ball  will  roll  quickest,  because  it  contains  more  matter; 
jn  the  same  w^y  it  would  (Jespend  quicker  through  the  air.— ^ 
A  beam  or  stick  in  the  water  observes  exactly  the  same  laws 
of  matter  and  motion,  and  will  go  down  th^  stream  with 
its  heavier  end  foremost :  so  in  the  air,  if  a  stick  be  tbrowa 
Wpwards,  the  heavier  end  will  first  reach  the  grouqd. — ^The 
savages  in  the  South  Sea  Islands^  know  this,  and  make  cer- 
tain short  spears  or  club^,  which  they  throw  at  their  ene- 
mies, over  wherever  they  see  a  crowd  of  them  j  and  these 
clubs  fall  with  ^he  heavy  end  downmost,  and  if  they  hit 
disable  or  kill,  I  am,  sir,  your  obcdieqt  servant, 

G.  Orr. 
Jo  Mr.  Tilloclu 

XLIir.  Pro- 
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XLIII.  Proceedings  of  Learned  Societies. 

KOYAL    SOCIETY. 

JVAarch  2.— The  reading  of  Mr.  Home's  paper  on  the  in* 
tervertible  joint  discovered  in  the  basking  shark,  was  con- 
cluded. Mr.  Brande  analysed  the  liquor  found  in  this  pe- 
culiar joint,  when  it  proved  tp  be  almost  entirely  animal 
tnucus  or  mucilage,  without  either  gluten  or  albumen. 

March  9 — 16.^ — Earl  of  Morton,  vice-president,  in  the 
chair.  A  very  long  memoir  was  read  on  the  nature  and  mo- 
difications of  coloured  concentric  rings,  exhibited  in  glasses 
brought  into  contact,  by  Dr.  Herschel,  It  is  impossible  to 
give  any  adequate  idea  of  the  numerous  and  diversified  ex- 
periments performed  by  this  indefatigable  philosopher,  whose 
narrative  of  them  is  divided  into  above  60  subdivisions. 
Tropi  these  experiments' it  appeared  that  no  coloured  rings 
were  produced  if  the  glasses  were  of  the  same  quality,  uni- 
formly level,  and  brought  perfectly  into  contact.  Sir  Isaac 
Newton's  opinion  respecting  «*  fits  of  transmission"  was 
explained  on  his  own  principles  of  the  known  difference  of 
refrangibility  of  coloured  rays.  Various  other  optical  phae^ 
nomena,  rellting  to  coloured  rays,  chromatics^*  and' refrac- 
tion, were  incidentally  illustrated. 

March  22. — Earl  of  Morton  in  the  chair.  An  account  of 
experiments  on  Brazilian  platina,  by  Dr.  Wollaston,  wa^ 
Tead.  The  very  small  specimen  of  platina  from  the  silver 
mines  1h  Brazil,  which  Dr.  W.  analysed,  was  given  to  him 
by  th'e  chevalier  de  Souza, -the  Portuguese  minister  in  this 
country.  Vauquelin  having  found  platina,  but  no  palladium, 
In  the  silver  mines  of  Guadalcanal,  it  was  thence  supposed 
that  tliis  iiietal  was  peculiar  to  the  Peruvian  platina.  The 
Brazilian  platina,  however,  has  some  external  characters 
different  from  that  of  Peru ;  it  is  brighter,  flat,  not  rounded 
off  at  the  corners,  and  has  not  that  Worn  aspect  which  the 
Peruvian  platina  presents.  It  also  contains  a  small  quantity 
of  gold,  which  was  not  found  in  the  platina  of  Estrema- 
dura.  But  notwithstanding  the  smalhiess  of  the  specir 
men,  native  palladium  was  discernible  in  it  by  its  external 
characters  :  although  white,  like  the  platina,  it  exhibfted  ftat 

.  squacft 
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square  surfaces,  which  were  laminous,  and  could  be  me* 
chanicaily  detached  from  tlie  other  metals.  The  specimen 
which  Dr,  W-  received  was  too  small  to  admit  of  his  ascer* 
taining  the  exact  proportions  of  native  palladium,  gold,  and 
platina  it  contained;  but  on  examining  the  palladium  apart, 
and  dissolving  it,  some  sensible  traces  of  iridium  were  dis* 
covered  ;  and  the  Doctor  supposes  that,  when  sufficiently 
large  specimens  of  the  Brazilian  plaiina  are  received,  it  will 
be  found  to  contain  not  only  palladium  and  gold,  but  also 
iridium  and  osmium,  like  the  Peruvian  platina* 

WERNERIAN  NATURAL  HISTORY  SOCIETY. 

'  At  the  meeting  of  this  Society  on  the  11th  of  February, 
Professor  Jameson  read  a  short  account  of  the  oryctognostic 
i&haracters  and  geognostic  relations  of  the  mineral  named 
cryolite,  from  West  Greenland. 

Mr.  P.  Neill  read  a  description  of  a  rare  species  of  whale 
stranded  near  Alloa,  in  the  Frith  of  Forth,  in  the  end  of 
I  October  last.  It  was  43  feet  long;  had  a^small  dorsal  fin 
Very  low  down  the  back;  longitudinal  folds  in  the  skin  of 
the  thorax ;  short  whalebone  {fanons)  in  the  uj>per  jaw ; 
the  under  jaw  somewhat  wider,  and  a  very  little  longer  than 
the  upper ;  both  jaws  rather  acuminated,  the  under  one  end* 
ing  in  a  sharp,  point  proceeding  from  a  twisted  bony  ridge 
on  the  lower  side.  From  these  characters  he  considered  it 
as  evident  that  it  ^vas  the  Baleinoptera  acuto-rostrata  of  La 
Cepe^e,  and  that  that  author  had  fallen  into  an  error  iA 
saying  that  this  species  nevet' exceeds  from  £6  to  29  feet  ia 
length. 

•  At  the.  same  meeting,  the  Secretary  laid  before  the  Society 
€everal  interesting  communications.  1.  Copies  of  the  affi^ 
davits  made  before  the  justices  of  the  peace  at  Kirkwall,  iA 
Orkney,  fcy  several  persons  who  saw  and  examined  the  car- 
t^ase  of  the  great  sea  snake  (Halsydrus  Pontoppidani)  cast 
)*shore  in  Stronsa  in  October  last ;  with  remarks  illustrative 
of  the  meaning  of  some  passages  in  these  affidavits.— 2.  An 
account  of  the  discovery  of  a  living  animal  resembling* 
-toad,  inclosed  in  a  bed  of  clay,  (in  a  cavity  suited  to  its  size, 
fend  which  retained  its  shape,)  at  the  depth  of  fifty-seveA 
I fathoms. 
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falhoms,  in  the  coal-formalioQ  at  Govan ;  comhiunicated 
by  Mr.  Dixon  of  Govan^hill.-^d.  An  instance  of  remarkable 
intrepidity  displayed  by  an  old  male  and  female  otter,  ^(at 
a^  river  Dart,  near  Totness,  Devonsbtre,)  in  defending  Uieir 
young,  although  the  Otier  ia  generally  accounted  a  very 
timid  animal ;  communicated  by  Mr.  Laskey  of  Crediton.. 

At  this  meeting  also,  Mr*  J^skey  (who  ia  at  present  with 
his  regiment  in  Scotland,  and  who  is  well  known  in  the 
scientific  world  as  an  eminent  conchologist,)  presented  tp 
the  Society  a  very  valuable  and  vvell  arranged  collection  of 
British  shells,  and  likewise  a  curious  mineral  from  New 
Holland* 

At  the  meetii^  of  this  Society  on.the  1 1th  of  March, 
Dr.  Yule  read  an  interesting  memoir  on  the  natural  order 
Gramineae,  with  introductory  observations  on  monocotyle- 
donous  plants,  in  which  he  contrasted  these  with  the  dico- 
tyledonous class,  from  the  period  of  germination  to  the 
complete  evolution  of  their  stems.  The  Doctor  is  to  coa- 
tinue  the  subject  in  a  future  paper. 

Capt.  Laskey  laid  before  the  Society  a  list  of  Scottish 
Testacea,  as  far  as  they  had  falleq  under  his  own  observa- 
tion ;  with  remarks  on  the  nev^  and  rare  species.  Of  thf 
genus  Chiton  1^  enumerated  4  species ;  of  Lepas  3  ;  Bala<» 
-  pus  6  ;  Pholas  4  ;  Mya  9y  includuig  a  new  species  i  of  li* 
gula,  (a  lately  constituted  genus,)  7  species;  Solen  6; 
Tellina  15,  including  a  new  species,  named  by  Col.  Mon- 
tagu, T.  Laskey i ;  Cardiuni  10 ;  M^ictra  6 ;  Donax  3 ;  Venus 
?3,  including  9  pew  species;  Chama  1  j  Area  6;  Pecten6; 
Ostrea  1 ;  Anomia  4  ;  Mylilus  1 1  ;  Pinna  1 ;  Nautilus  3  j 
Cypraea  1  ;  Bulla  13,  including  2  new  species ;  VoluU  8, 
4  of  them  new;  Buccinum  8  ;  Strombus  3;  Murex  23, 
comprehending  the  rare  carinalus,  and  3  new  ones;  Tro-  ■ 
chus4;  Turbo 32,  5  new;  Helix  17;  Nerita?;  Haliotis  1 ; 
Patella  1 1  i  Dentalium  2 ;  Scrpula  7  ;  Vernniculam  3.  This 
IS  the  most  ample  catalogue  of  Scottish  tcstacea  hitherto 
formed;  containing  126  species  of  multi  valve  and  bivalve, 
and  142  species  of  univalve  shells;  in  all  268. 

At  the  same  meeting  the  Secretary  read  a  communication 
fron^  George  Montagn^  esq.,  of  Kupwei  House,  giving  m 

account 
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account  of  a  nondescript  fish^  five  feet  long,  taken  on  the 
coast  of  Devonshire  last  summer.  It  must  constitute  a  new 
genus,  in  the  Apodal  order  ;  and  Mr.  Montagu  has  bestowed 
on  it  the  generic  name  of  ZipAo/Acca,  and  the  specific  one 
tetradens.  The  communication  likewise  coniained  accurate 
descriptions  of  four  rare  species  of  English  fishes ;  and  was 
accompanied  with  correct,  and  elegant  drawings  of  these,  as 
well  as  of  the  ziphotheca. — At  the  same  time,  Mr.  Mon- 
tagu presented  the  Society  with  copies  of  his  Testacea  Bri- 
tannica,  and  Supplement,  three  vols.  4to.,  with  coloured 
plates,  and  of  His  Ornithological  Dictionary,  two  vols.  8vo.  * 


XLIV.  List  of  Patents  for  New  Liventions. 

JL  p  John  Dickinson,  of  Ludgate  Hill,  London,  stationer, 
-forjcertain  improvements  on  his  patent  machinery  for  cutting 
atid  placing  papery  and  also  certain  machinery  for  the  ma- 
nufacture of  paper  by  a  new  method.     Jan.  19,  1809* 

To  George  Finch,  jun.,  of  King  Street,  Soho,  orris  wea- 
ver, for  certain  methods  of  manufacturing  various  kinds  of 
metal  laces,  so  as  to  imitate  gold  and  silver  laces ;  and  also 
of  manufacturing  gold  and  silver  open  laces.    Feb.  4. 

To  Thomas  Potts,  of  Hackney,  for  a  new  process  of  free- 
ing tarred  ropes  ftom  the  tar,  and  rendering  them  fit  for  the 
use  of  the  manufacturer.     Feb.  4. 

To  Frederick  Albert  Winsor,  of  Pall  Mall,  esq.,  forcer- 
tain  improvements  upon  his  former  patent  T)ven  stove,  ojr 
apparatus  for  carbonising  all  sorts  of  raw  fuel  and  combus- 
tibles, and  reducing  them  into  superior  fuel  of  coke  and 
charcoal,  as  well  as  for  extracting  and  savings  during  the 
same  process,  the  oil,  tar,  pyroligneous  vegetable  acid  and 
ammoniacal  coal  liquors  ;  and  for  extracting  and  refining  all 
the  inflammable  air  or  gas,  so  as  to  deprive  it  of  all  disagree- 
able odour  daring  combustion,  and  rendering  the  gas  itseIC 
salutary  for  human  respiration,  when  properly  diluted  wit& 
atmospheric  air.     Feb.  7.  * 

To  William  Congreve,  of  Cecil  Street,  Strand,  esq.,  for 
his  mode  of  construction  or  arrangement  for  any  building, 

so 
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so  as  to  aflord  security  against  fire,  with  other  advantaged. 
Feb.  7. 

To  Archibald'  Thomson,  of  Manchester,  engineer,  for 
certain  improvements  on  machines  appKrcaUe  to  various 
kinds  of  spinning.     Feb.  J. 

To.  William  Evcrhard  Baron  Doomik,  of  Old  Lisle  Street, 
Leicester  Square,  for  certain  improvements  in  the  manu- 
facture of  soap,  to  wash  with  sea- water,  with  hard-water, 
and  with  soft  water.     Feb.  7. 

'  To  John  Stead,  card-manufacturer,  T^ith  Walk,  Edin-*- 
burgh,  for  his  method  of  manufacturing  cards  which  are 
employed  in  the  carding  and  spinning  of  flax,  tow,  wool, 
cotton,  and  silk,  so  as  to  combine  the  quality  of  a  fine  card 
with  the  strength  of  a  coarse  one.     Feb.  9, 

To  James  Grellier,  of  Aldborough  Hatch,  in  the  county 
of  Essex,  esq.,  for  a  peculiar  construction  for  the  purpose 
of  burning  coke  and  lime,  whereby  the  superfluous  beat  of 
the  fire  used  in  burning  the  coke  is  applied  to  burn  the  lime^ 
and  also  whereby  such  fire  may  be  rendered  perpetual,  and 
which  he  denominates  "the  union  and  perpetual  kiln."' 
Jfeb.  13.  .      •' 

To  Stephen  Haopcfj  of  Walworth,  in  the  county  of  Sur* 
•  rey,  gent.,  for  a  thcripometer  or  machine  for  ascertaining 
the  heat  bf  bakers'  ovens  and  various  other  purposes.  Feb.  13. 
To  David  Meacle  Randolph,  a  citizen  of  Virginia,  in  tlie 
United  States  of  America,  but  at  present  residing  near  Gol- 
den Square,  \n  the  county  of  Middlesex,  merchant,  who,  in 
consequence  of  a  communication  made  to  him  from  his  friend 
ahd  correiipondent  residing  within  the  said  United*  States, 
has  become  possessed  of  a  hew  method  of  manufacturing  all 
kinds  of  boots,  shoes,  and  other  articles,  by  means  of  a 
substitute  for  thread  made  of  hemp,  flax,  or  other  yams. 
Feb.  51.  • 

To  Joseph  Ifett,  of  Stratford,  in  the  county  of  Essex, 
ealico-printer,  for  his  method  of  producing;  fast  greens  on* 
cotton  and  various  other'articles.     Feb.  21. 

To  Leger  Didot,  of  Two  Water?,  in  the  county  of  Hert-^ 
ford,:  for  certain  improvements  in  the  construction  of  uln-. 
breHas  am)  \parasoU.    March  1.    *  *       ■     .  \ 

o  To 
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To  Richard  Scantlebury,  of  Redrulb,^  in  the. county  of 
Conuvall,  brazier,  for  a  machine,  by  which  he  counter- 
balances the  weight  of  any  volume  of  water  or  other  fluids, 
required  to.  be  lifted^by  any  steam  or  water  engine,  or  other 
'  machinery,  either  worked  by  lanimals  or  men,  whioh  gains 
a  very  considerable  power  over  any  machine  now  in  use. 
March  1 .    - 

To  Edward  Steers,  of  the  Inner  Temple,  esq.,  for  a  new  ' 
method  directed  by  machinery,  of  using  the  screw,  by  which 
its  mechanical  power  or  its  motion  is  increased..    March  !• 

To  Abraham  Seward,  of  Lancaster^  tin-plate  worker,  for 
a  new  improved  hook,  for  bearing  up  the  heads  of  horses  ii> 
drawing  carriages.     March  1.. 

To  Thomas  Clatworthy,  of  Winsford,  in  the  connty  of 
Somerset,  sheep  shears  maker,  and  John  Clatworthy,  of 
the  same  place,  sheep  shears  maker,  his  son,  for  shears  on 
an  improved  construction  for  shearing  sheep.     March  !< 

To  PVederick  Bartholomew  Folch,  of  Oxford  Street,/ and 
William  Howard,  of  Bedford  Street,  Lockfields,  in  the 
county  of  Surrey,  for  a  certain  machine  instrument  or  pen, 
calculated  to  promote  facility  in  writings  and  also  a  certain 
black  writing  ink  or  composition,  the  durability  whereof  is 
not  to  be  affected  by  time,  or  change  of,climate.  March  4. 

To  William  Proctor,  of  Sheffield,  optician,  for  improved 
methods  of  raising  or  supplying  tubes  or  lamps  with  oil,  so 
as  to  remove  away  the  shade  of  the  vessel  containing  the 
oil,  and  in  form  and  use  equal  to  any  mould  or  wax  candle,  ' 
which  he  denominates  Proctor's  spiral  Argand  and  candle 
lamp.     March  9. 

To  John  Heathcoat,  of  Loughborough,  in  the  county  of 
Leicester,  lace  manufacture!,  for  a  machine  for  the  making 
and  manufacturing  of  bobbin  lace,  or  lace  nearly  resehibling 
foreign  lace.     March  20. 

To  James  Hakcwill,  of  Beaumont  Street,  in  the  parish  of 
St.  Mary-le-bone,  artist,  for  an  ifiiprovement  in  the  con- 
struction of  tables,  chairs,  and  stools,  for  domestic,  mili- 
tary, and  naval  service^  and  in  the  packing  of  the  same. 
March  20. 

METEORO- 
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XLV.  Observations  m  a  late  Paper  by  Dr.  Wm.  Richard- 
son, respecting  the  basaltic  District  in  the  North  oflre^ 
land,  and  on  the  Geological  Facts  thence  deducible  ;  in  Con^ 
junction  with  others  observable  in  Derbyshire  and  other  En* 
glish  Counties:  with  t/ie  Application  of  these  Facts  to  the 
Explanation  of  some  of  the  most  difficult  Points  in  the 
Natural  History  of  the  Globe.     By  Mr,  John  Farst. 

"By  making  ourselves  acquainted  with  effects^  we  shall  be  better  qualified 
to  investigate  causes  \  and  if  those  effects  shall  appear  to  be  beyond  the  powers 
of  such  natural  agents  as  we  are  already  acquainted  with,  we  i^hallbe  justifiod 
in  admitting  the  performance  of  operations  to  which  we  have  seen  nothing 
•imilar;  and  also  in  admitting  ihe  former  existence  of  powers  of  far  superior 
•nergy  to  any  we  have  ever  known  in  action.**— Dr.  W.  Richardson. 

'ToMr.Tilloch, — Sir, 
IN  EXT  to  the  delight  occasioned  by  the  discovery  of  any 
truth  of  important  application,  few  things  can  be  more 
pleasant  to  an  ingenuous  mind,  than  to  observe  others  ar- 
riving at  a  similar  conclusion,  by  modes  sufficiently  distinct 
to  give  additional  evidence  to  the  truth  acquired. 

I  was  led  to  these  reflections,  from  having  considered  dl 
that  I  had  read  or  heard,  concerning  the  basaltic  districts  of 
our  globe,  previous  to  the  perusal  of  Dr.  William  Richardson*- s 
late  able  piper  in  the  Philosophical  Transactions,  (reprinted 
in  your  two  last  Numbers,  and  which  I  shall  take  the  liber- 
ty therefore  of  referring  to,)  as  showing,  that  no  part  of  the 
surface  or  crust  of  the  whole  earth  Was  less  likely  to  harmo* 
nize  with  the  conclusions^  to  which  I  had  been  led,  seven 
or  eight  years  ago,  by  an  attentive  consideration  of  the  geo- 
logical facts  which  Bedfordshire  then  presented  to  my  mind, 
and  which  have  since  received  ample,  and  I  think  I  migbt 
say  complete  confirmation,  in  a  more  extended  field  of  ob- 
servation. 

Of  the  nine  geological  facts  deduced  by  Dr.  Richardson, 
as  applicable  to  his  basakic  district  or  area,  seven  of  them 
appear  exactly  conformable  \o  all  my  experience  in  other 
districts,  including  very  various  kinds  of  strata;  and  perhaps 
-my  not  fiiHy  comprehending  some  expressions  in  his  4th 
and  5th  facts,   (page  113,)  may  alone  have  prevented  a  like 
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concurrence  as  to  them.  It  gives  me  great  pleasure  there- 
fore to  find,  the  resuUs  of  my  observations  on  the  denudated 
districts  in  Sussex,  Derbyshire,  &c.,  communicated  felly 
to  numerous  friends  within  three  years  past,  which  a^'e 
shortly  alluded  to  in  y<^nr  volumes  (xxviii.  p.  120:  and 
xxxi.  p.  37),  and  more  fully  explained  under  the  article 
Denudation,  and  others,  in  Dr.  Rees*s  New  Cyclopcedia,  thus 
fully  confirmed  by  Dr.  Richardson's  able  investigations, 
conducted,  as  far  as  F  am  acquainted,  without  any  know- 
ledge of  what  I  have  been  doing,  and  tending  to  remove  all 
doubts  as  to  the  regular  stratification  of  basalt. 

The  cutting  and  carrying  offoi  the  upper  strata,  observ- 
able in  numerous  instances  in  the  north  of  Ireland,  has  been 
termed  by  Dr.  R.  (pages  114,  196,)  abruptions  of  the 
strata,  which  word  I  am  not  inclined  to  adopt  instead  of 
DENUDATIONS  already  explained,  as  above.  The  word  hum- 
mock, introduced  by  Dr.  R.,  notwithstanding  the  seamen 
have  limited  its  use  to  circular  knowls  or  points  of  hills,  may 
have  lis  meaning  as  a  geological  term  extended,  as  Dr.  R. 
has  done,  to  include  such  ^s  are  precipitous  and  irregular 
also  in  their  shape,  and  as  such  I  shall  hereafter  adopt  it, 
instead  of  capy  (a  term  much  too  numerous  in  its  meanings 
already,)  which  1  have  hitherto  used,  in  pointing  out  to  my 
friends  in  Derbyshire,  the  numerous  hummocks  on  their  de- 
nudated hills  ;  where  these  detached  pieces  of  strata,  being 
mostly  accessible  on  all  sides,  have  furnished  the  strongest 
evidence  both  to  myself  and  others  on  the  spot,  (as  similar 
ones  have  done  in  Ireland  to  Dr.  Richardson,)  that  the  in- 
tervening parts  of  the  same  stratum^  once  contmuous,  have 
been  torn  off  from  our  globe* 

Before  I  had  ever  seen  a  hummock  or  heard  of  a  denu- 
dated district,  from  observing  the  universality  of  fissures 
or  faults  in  Bedfordshire,  having  their  sides  always  po- 
lishcd  or  worn^  pursuing  rectilinear  courses,  quite  inqon- 
sistent  with  the  crater-like  action  of  any  force  hitherto  sup-r 
posed  to  have  act^d  from  behnv,  I. was  irresistibly  led  to 
'the  consideriation  of  forces  acting  from  above,  as  Dr.  R.  has 
alsQ  bpen,  by  the  evidj^nt  excavation  of  valleys  and  Jeaving 
of  hummocks  in  liis  basaiuc  area.  •.    , 
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The  worn  state  of  \hosQ  fault ^y  which  make  at  present  no 
alteration  in  the  level  of  the  strata  on  each  side  of  them,  in 
common  with  those  which,  as  doing  otherwise,  might  admit 
of  explanation  by  the  mere  slip  or  subsidence  of  one  side, 
obtruded  the  conclusion,  ihat  successive  and  general  heav^ 
i?igs  of  the  surface  were  necessary,  to  account  for  this  phae- 
nomenon,  so  universally  overlooked  by  geologists  in  ^  their 
writings ;  and  Gravity,  that  most  powerful  of  known  agents, 
which,  now  that  no  satellitic  body  remains  nearer  to  the 
earth  than  240,000  miles,  daily  heaves  up  a  mass  or  column 
of  sea  water,  perhaps  1000  miles  diameter  and  ten  feet  high  ! 
appeared  to  me  as  the  probable  cause,  through  the  medium 
of  a  large  and  perhaps  very  dense  body,  thai  might  have  re- 
volved round  this  globe,  at  that  awful  but  important  period, 
vvlien  **  God  said,  I^t  the  waters  be  gathered  together,  and 
let  the  dry  land  appear." 

These  ideas  of  accounting  for  the  universality  and  luorn 
state  of  faults,  I  had  very  shortly  after  the  opportunity  of 
explaining  to  the  worthy  President  of  the  Royal  Society, 
when  on  a  visit  to  that  inestimable  character  the  la.te  Duke 
of  Bedford,  in  a  day's  ride  over  the  district  which  had  fur- 
nished the  materials  for  these  speculations,  and  while  the 
progress  of  His  Grace's  extensive  works  then  carrying  on, 
admitted  of  verifying  most  of  the  facts.  The  sudden  loss 
of  my  former  patron,  having  occasioned  the  turning  of  my 
attention  more  particularly  to  the  acquirement  of  geological 
knowledge,  I  have  since  had  the  happiness  of  finding  these 
first  id^as  of  mine,  when  applied  to  a  satellite  moving  near 
enough  and  with  attraction  sufficient,  to  reverse  the  direc- 
tion of  gravity  for  the  instant  of  its  passage,  .over  any  given 
tract  on  the  earth's  surface,  as  fully  adequate  tn  account  for 
the  numerous,  and  to  me  new  and  astonishing  facts,  which 
my  researches  in  Sussex,  Derbyshire,  SlaflFordshire,  &c.; 
have  since  furnished  :  the  details  of  these  1  intend  to  pub- 
lish, as  soon  as  my  observations  on  Derbyshire  and  the  sur- 
rounding borders  of  other  counties  shall  be  completed,  and 
my  professional  avocations  will  allow.  In  the  mean  time, 
I  have  been  anxious,  to  suggest  the  above  effects  and  their 
causes,  for  the  cmisideration  of  those,  whd,  like  Mr.  IFm. 

Rs  S«"'" 


Digitized  by  CjOOQ  IC 


260     ObservatioTii  on  Dr.  Richardson*s  Paper  respecting 

Smiihj  Dr.  Richardson^  M.  Andre,  &c.,  may  engage  in 
extended  and  minute  inquiries,  as  to  *^  the  actual  surface  of 
the  earthy*  (p*  170  of  the  present  volume,)  without  which 
direction  to  their  inquiries,  the  mention  of  geology  musl 
continue  to  be  received  with  a  smile,  as  M.  Cuvier  and  his 
very  able  associates  justly  remark. 

In  order  to  show  thai  hummocks  or  isolated  caps  of  strata 
are  not  confined  to  basalt,  or  any  other  stratum  in  particu- 
lar, but  are  of  common  occurrence  in  denudated  districts,  I 
beg  to  present  the  following  list  of  a  few  which  I  have  ob- 
served, and  noted  most  of  them,  in  the  part  of  my  geological 
map  of  Derbyshire,  a  copy  of  wliich  has  been  now  some, 
tinie  in  possession  of  my  worthy  patron  in  these  pursuits,  the 
President  of  the  Royal  Society,  referring  for  some  further  par- 
ticulars, to  my  Section  plate  If.  of  your  thirty-first  volume. 

Hummocks  with  Ckjal  measures  on  their  tops.. 
Hill  North  of  Ounston,  near  Dronfield, 
Shutlings  Low,  near  Macclesfield,  Cheshire. 

Hummocks  with  Fiist  or  Millstone  Grit  on  them. 

Stanton  Moor,  near  Winster, 

Hartle  Moor,  ditto, 

Comb's  Moss,  near  Buxton, 

Lose  Hill,  N.E.  of  Hope, 

Grindlow  Rime,  N.  of  Edale, 

Sheenhill,  near  Longnor,  Staffordshire, 

Revedgc,  near  Warslow,  ditto. 
Sometimes  these  appear,  as  single  or  romantic  isolated  Rocks 
on  the  millstone  gnt  districts,  as 

Alport  Tpr-stone,  in  Wirksworth, 

Tlioma's  Chair,  on  Stanton  Moor,  near  Winster, 

Endle  Stone,       -        dittoy  -      ditto, 

Rowter  Rocks,  at  Birchover,  -       ditto. 

Mock-beggar  Hall,  on  Hartlemoor,       ditto. 
Hummocks  or  Caps  of  part  of  the  First  Limestone. 

Gree  Tor,  S.  of  Winster, 

Bank's  Pasture  Rocks,  ditto. 

Dungeon  Robks,  near  Wensley, 

St.  Peter's  R^cks>  in  Crfe^broot vale,  near Wardlow. 

Hummocks 
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ll;dn\xtiOQk&  of  xhQ  Seccmd  Lirmstone. 

Hoblhurst  Houses,  inWey-dale,  near  Little Longstone, 
Hill  N.  of  Miller's  dale,  near  Tidswell, 
Wormhill,  near  ditto, 
Tunstead  Hill,  near  Wormhill, 
Bole-epd  Hill,  ditto. 

hammocks  of  the  Third  Limestone. 
Aldwark,  near  Brassington, 
Hill  N.E.  of  Oreen  F$irfieid,  near  Buxton, 
Bu4[lon  Town. 

Jlummocks  of  the  fhird  Toadstone, 
Staden  Hill,  near  Buxton, 
Knot  Low,  near  Wormhill, 
Caw  ton  Lpwj  near  Chclmerton, 
Harborough  Rocks,  near  Brassington. 

The  hummocks  of  thQ  Fourth  Limestone  diflfer  from  man/ 
of  the  others  above,  in  our  hot  being  able  to  see  these  iso- 
lated masses,  resting  on  any  under  stratum,  since  none  of" 
the  very  deep  valleys  which  intersect  it,  are  excavated  deep 
enough,  to  reach  any  under  ^neasurcs.  The  numerous  iso- 
lated conical  and  peaky  hills  in  Hartiugton,  and  other  pa- 
fishes  on  the  W.'  side  of  the  Limestone  district,  are  all  a 
sort  of  massive  hummoekSj,  too  numerous  here  to  be  named. 

In  Dove-dale,  in  this  stratum  very  extraordinary  small 
bummopks  occur,  or  rather  pechaps,  in  the  rude  and  very 
wide  barren  veins  by  which  the  vale  was  intersected  s — thesje 
are  called  Tissington  Spires,  the  Sugar  Loaves,  &c. — Rey- 
nard's Tor,  Hoc -cliff.  Pike  Tor,  &c.,  in  Brassington,  are 
also  among  the  interesting  hummocks  of  this  stratum. 

The  above  list,  contains  none  of  the  many  curious  and 
.  conspicuous  hills  of  this  district,  which  are, crowned  by  pro- 
jecting or  suddenly  elevated  points  or  edges  of  strata,  still 
connected  with  the  mass,  but  only  such  whose  strata  or  up- 
per beds,  are  entirely  i seriated  by  a  surrounding  denudation. 

Small  hummocks  of  Gravel  on  the  heights  of  this  denu- 
dated  tract,,  consisting  qf  san4>  mixed  with  quartz  and  other 
very  hard  and  highly  rounded  pebbles,  (not  of  the  rocks  of 
jijiy  known  part  of  the  globe,  as  has  beeq  said,)  at  some 
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piiles  distance  from  any  other  gravel,  are  perhaps  among  its 
.  most  curious  pheenomena : — these  I  have  observed  at 
Thorncy  Ley,  W.  of  Chapel  le  Frith,, 
E.  of  Kilburn,  near  Horsley, 
S.  of  Strclly,^  Notts, 

On  Sheepston  Hill,  W.  of  Annesley,  Notts. 
After  revolving  the  circumstances  of  excavated  valley s\fL 
my  mind,  as  I  have  travelled  in  these  pursuits,  for  weeks 
and  months  together,  and  observed  these  valleys  wonder- 
fully distributed  over  the  whole  surface  of  large  districts, 
effecting  a  descending  outlet  or  drainage  to  eveiy  part  there- 
of, as-  perfectly,  though  with  none  of  the  constant  regula- 
rity, in  which  the  veins  are  distributed  over  an  animal,  for 
returning  its  blood  from  every  part  lo  the  heart :  I  hav^  been 
lost  in  conjecturing  any  application  of  mechanical  or 
known  principles,  that  could  have  directed  the  almost  irre- 
sistible forces  which  effected  this  important,  and  as  it  were, 
finishing  operation  upon  the  matters  of  our  globe,  but  must 
refer  the  same  to  Omnipotent  Power  hself,  acting  perhaps  in 
this  instance,  without  the  intervention  of  the  agents,  whose 
operations  in  nature  the  light  of  science  enables  os  in  so 
many  instances  to  trace. 

Dr.  Richardson's  expressions  in  his  3d  fact,  (p.  112)  and 
mine  above,  might  perhaps  be  construed  as  asserting,  that 
the  form  of  the  surface  of  a  denudated  tract  or  excavated 
valley,  is  uninfluenced  by  the  arrangement  or  alternationSL 
of  it^s  strata :  such,  however,  is  seldom  strictly  the  case  5  for 
though  to  a  cursory  or  inexperienced  observer,  the  contour 
of  most  valleys  and,  hills  seems  regular,  except  where  there 
are  facades  or  cliffs,  yet  a  more  attentive  examination  of  the 
outline  of  such   denudated  or  abraded  surfaces,  will   dis- 
cover the  edge  or  top  of  every  stratum  which  is  materially 
harder  than  that  above  It,  as  grit- stone  under  clay,  &c.,  by 
means  of  a  slight  protuberance,  or  tablet  as  some  have  caHed 
it,  visibly  projecting  the  surface,  but  so  slightly  as  in  most 
instances  to  have  escaped  the  notice  of  persons  on  the  spot, 
and  yet  I  have  scarcely  ever  failed  of  late,    in  being  able  to 
discover  the  position  of  the  strata  in  a  denudated  tract,  com- 
posed of  several  strata,  bj  this  ineans  abne,  and  frequently 
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at  some  distance,  and  can  often  distinctly  trace  the  bases  to 
three  or  four  different  strata  at  the  same  time,  as  I  ride 
along,  sometimes  for  miles  together,  before  any  pits  or 
q^jarries  are  found  open,  by  which  to  identify  the  substances 
of  which  they  severally  consist. 

I  mention  the  above,  both  as  a  circumstance  of  great 
practical  importance  in  mineralogical  surveying,  and  also  as 
tending  to  prove,  that  the  strata  had' acquired  their  present 
comparative  hardness,  before  the  denudation  and  excava-* 
tions  spoken  of,  took  effect :  the  faults  likewise  have  hap- 
pened since  the  consolidation  of  the  strata,  as  their  ground 
edges  m  numerous  instances  prove,  and  the  disarrangement 
they  occasioned  in  the  strata  must  likewise  have  occurred, 
prior  to  the  final  denudations  and  excavations  of  the  surface, 
since  very  few  of  the  numerous  faults  which  raise  the  mea- 
sures on  one  side  or  depress  those  on  the  other,  are  visible 
by  any  inequalities  on  the  surface,  except  that  a  very  atten- 
tive and  experienced  eye  may  often  discover  their  situation, 
by  means,  of  the  interruptions  they  give  to  the  faint  tablets 
of  strata,  above  described  :  by  vvliich,  I  have  sometimes 
greatly  surprised  practical  miners  in  tracing  out  the  principal 
faults  of  their  district:  a  circumstance  often  of  the  utmost 
importance  in  practical  mining. 

I  cannot  conclude  this  letter,  without  heartily  congratu- 
lating Dr.  Richardson  on  the  very  great  progress  which  he  has 
made  in  these  inquiries,  and  expressing  a  hope,  .that  he  will 
still  persevere;  endeavouring  also  to  bring  fresh  labourers 
into  the  field,  for  the  purpose  of  giving  us  a  general  and 
connected  idea,  of  the  order  and  position  of^all  the  principal 
strata  of  the  interesting  island  wherein  he  resides.  Maps 
also,  showing  by  different  colours,  the  surface  occupied  by 
each  particular  stratum,  and  vertical  sections  in  particular 
directions  similarly  coloured,  are  much  wanted,  and  will,  I 
hope,  ere  long,  be  undertaken. 

I  am^  sir,  your  obedienj  servant, 

John  FaRRY,'  Miueralo^'cal  Surveyor. 

12,  Upper  Crown  Street,  Westmifisier, 
Aprils,  1809. 

R4  XLVr.  Jna^ 
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XLVI.  Analxfsis  of  the  Mtcanique  Celeste  oJM.  La  P^ace^ 
Member  of  the  French  Institute,  f$c.  jBy  Jkf.  Biot  *. 

JNewton,  by  publishing  his  Pfincipia  and  the  immortal 
discovery  of  universal  gravity,  gave  a  new  direction  to  the 
physical  and  mathematical  sciences.  £]e  was  the  first  who 
demonstrated  that,  in  order  to  discover  truth  in  the  study  of 
nature,  it  was  not  necessary  to  imagine  precarious  causes 
im  order  to  deduce  from  them  hypothetical  results^  but  to 
ascend  by  a  course  of  well-directed  inductions  from  tUe 
phasnomena  observed  to  the  laws  which  produce  them  ;  and 
in  this  point  of  view  we  may^  regard  this  great  man  as  having 
prepared  the  way  for  all  the  discoveries  of  his  successors. 
Newton  presented  under  the  synthetical  form,  results  which 
might  probably  have  been  attained  hy  a  different  route ;  and 
herein  he  perhaps  attached  himself  to  his  avowed  predilectioa 
for  the  method  of  the  ancients  ;  and  probably ,  also,  he  gave 
way  to  a  desire  of  concealing  the  cour^se  which  he  had  pur- 
sued. Modern  geometricians,  without  entirely  abandoning 
constructions,  which  are  always  satisfactory  to  the  mindj, 
have  felt  that  the.  assistance  of  ani^lysis  was  neces^ry  for 
giving  to  the  principle  of  universal  gravity  all  the  develop* 
meats  of  which  it  is  susceptible ;  and  it  is  to  this  kappy 
idea,  and  to  the  progress  of  the  integral  calculivs,  that  th^ 
theory  of  the  system  of  the  world  owes  the  perfection  which 
has  now  been  attained;  a  perfection  so  great,  that  there  does 
not  exist  any  astronomical  phaenoraenon,  the  causes  anc^ 
laws  of  which  cannot  be  assigned.  But  these  valuable  dis- 
coveries, the  results  of  the  labours  of  a  small  number  of 
men,  were  too  isolated  froni  eacl\  other,  and  the  chain  by 
which  they  were  united  loo  difficult  to  unravel,  in  order  to 
bring^them  within  (he  reach  of  the  greater  number.  It  be- 
came important  therefore  to  collect  them  in  a  work  of  the 
same  nature,  bpt  in  a  forin  different  and  more  complete 
than  that  of  Newton.  This  task  required  an  equally  inti- 
mate acquaintance  with  astronomy  and  with  analysis^  and 
particularly  that  philosophical  naind  which  discusses  phse-< 

•  Translated  from  the  French. 

jjiomen^ 
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nomena  with  care,  compares  them  with  each  other,  and, 
removing  the  illusions  of  imagination  and  of  the  senseSj, 
penetrates  to  the  true  laws  of  nature,  Jn  these  respects  thjj 
task  fitted  M.  La  Place  exactly,  who  from  the  outset  of 
his  career  directed  his  researches  towards  the  celestial  phar 
nomena,  and  whq  has  since  taken  an  active  part  in  the 
progress  of  this  scjence,  by  publishing,  upon  every  point 
connectejJ  with  tl^e  system  of  the  worldj^  a  crowd  of  Me-? 
moirs  filled  with  important  discoveries.  It  is  principally 
from  these  ipcmqiri  that  M.  La  Place  has  derived  the  ma- 
terials of  this  great  work :  and  if  he  has  connected  tbem 
with  each  other  by  an  admirable  coincidence,  it  ha^  arisea 
from  all  of  them  haying  become  peculiar  to  himself,^  either 
because  he  had  beep  the  first  to  discpver  them,  or  from  th^ 
pew  form  which  hfs  has  given  to  them. 

Astronomy,  considered  under  the  mcist  general  point  cjf 
view,  is  a  great  problem  in  mephanics,.  the  dements  of 
which  are  furnished  by  observations.  This  problem  is  very; 
susceptible  of  being  ;pbmitted  to  calculation  ;  because  the 
ii^mensf^  dis(apces  w^ich  separate  the  celestial  bodies,  at* 
t^nuatingthesecqnd^iy  causes,  which  might  act  upon  thein, 
in  order  to  bring  into  view  only  the  principal  forces  whicb 
animate  them,  give  tq  their  qiovements  a  rigour  and  preci- 
sion truly  mathematical-  Tq  develop  the  relations  which 
fsxist  between  the  motions  and  forces  which  produce  them; 
to  deduce  firom  thence  the  nature  of  the  force  which  ought  to 
imimate  celestial  bodies,  in  order  that  their  piovemeuts  may 
be  such  as  are  presented  to  us  by  observation ;  thus  to  raise 
'  purselyes  to  the  prir^ciple  of  universal  gravity,  and  to  re-de- 
scend  from  this  principle  to  the  explanation  of  all  the  ce* 
.  lestial  phaenomena,  even  to  ^heir  minutest  details,  suqb  is  the 
object  of  the  Mecaniqtie  Celeste,  and  such  has  been  the  ob^ 
j^J  of  the  labours  of  M,  La  place, 

BOOK   FIRST. 

After  having  first  detailed  the  principles  of  the  eompo* 

gition  and  decomposition  of  forces,  the  author  establishes 

the  conditions  of  equilibrium  for  any  point  wanted,  by  any 

number  of  forces  acting  in  any  given  directions;  conditions 

I  which 
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which  reduce  itto  this,  namely,  The  sum  of  the  products  of 
each  force  by  ihc  element  of  its  direction  is  null.  He  teaches 
VIS  to  determine,  when  the  point  is  not  free,  the  pressure  ex- 
ercised by  it  upon  the  surface  or  upon  the  curve  to  which 
it  is  subjected.  Considering  afterwards  the  point  in  the  state 
of  motion,  he  seeks  i he  relation  which  exists  between  the 
forces  that  animate  it  and  the  velocities  which  should  re- 
sult from'it;  and  by  a  very  delicate  analysis,  and  considera- 
tions drawn  from  experience,  he  demonstrates  that,  in  na- 
ture, this  relation  of  the  force  to  the  velocity  is  the  propor- 
tionality. After  having  developed  the  immediate  conse- 
quences of  this  law,  the  author  gives  the  equation  of  the 
movement  of  a  point  animated  by  any  given  forces,  and  de- 
termines the  pressures  exercised  by  this  point  upon  the  sur- 
face or  mpon  the  curve  to  which  it  may  be  subjected.  He 
afterwards  makes  the  application  of  these  principles  to  the 
motion  of  bodies  animated  by  gravity  in  a  resisting  medium, 
and  to  that  of  a  point  gravitating  upon  a  spherical  surface. 
The  isochronism  of  the  very  small  oscillations  of  this  move- 
able point  leads  to  the  problem  of  taidochrones  v/hxch  the  au- 
thor resolves,  in  the  case  where  the  resistance  of  the  medium 

■  is  proportional  to  the  two  first  powers  of  the  velocity.'  He 
is  afterwards  occupied  with  the  conditions  of  the  equilibrium 
of  any  system  of  bodies  considered. as  points:  he  write? 
down  for  each  of  them  the  equation  of  the  equilibrium ;  and 

"tmiting  these  results,  h^  extracts  from  it  the  principle  of  the 
virtual  velocities,  which  is  thus  demonstrated  in  a  direct  and 
general  manner.  After  having  shown  how  we  deduce  from 
this  the  reciprocal  actions  of  the  bodies  of  the  system,  and 
the  pressures  which  they  exercise  upon  external  obstacles, 
he  makes  the  application  of  them  to  the  case  in  which  all 
the  points  of  the  system  are  invariably  united  together;  and 
this  leads  him  to  treat  of  the  centre  of  gravity.  The  author 
afterwards  considers  the  conditions  of  the  equilibrium  of 
fluids  :  the  property  which  characterizes  them  being  a  per- 
fect mobility,  it  is  necessary,  in  order  that  a  fluid  mass  be 
in  equilibrium,  that  each  of  the  molecules  composing  it  be 
m  equilibrium  in  virtue  of  the  forces  which  animate  it.  The 
author,  setting  out  from  this  principle^  determines  the  rela-* 
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tion  which  should  exist  between  the  forces  which  solicit  the 
system  in  order  to  fulfil  this  condition,  and  he  makes  appli- 
cation of  it  to  the  equilibrium  of  a  homogeneous  fluid  mass 
covering  a  fixed  solid  nucleus,  and  of  a  given  figure.    He 
afterwards  gives  the  general  equation  of  the  movement  of 
any  system  of  bodies,  which  he  deduces  from  that  of  equili- 
brium I  and  he  draws  from  it  the  principles  of  the   preser-^ 
vation  of  living  forces,  of  areas,  of  the  motion  of  the  centre 
of  gravity,  and  of  the  least  action.    He   fixes  the  circum- 
stances in  which  these  principles   take  effect,  and  gives  the 
method  of  estimating  the  alteration  which  that  of  living 
forces  undergoes  in  the  sudden  changes  of  ihe  motion  of  the 
system.     In  treating  of  the  principle  of  the  areas,  he  shows 
that  in  the  motion  of  a  system  of  bodies  animated  solely  by 
their  mutual  attraction,  and   by   forces  directed  towards  the 
origin  of  th't  coordinates,  there  exists  a  plane  passing  by  this 
origin,  and  which  enjoys  the  following  remarkable  proper- 
ties :     1st,  The  sum  of  the  areas  traced  upon  this  plane  by 
the  projections  of  the  vector  radii  of  the  bodies,  and  multi- 
plied respectively  by  their  masses,  is  here  the  greatest  pos- 
sible.   2dly,  This  sanxe  sum  is  null  upon  all  the  planes  which 
are  perpendicular   to   it"^  the  principles  of  its  living  forces 
and  of  the  areas,  still  taking  place  with  respect  to  the  centre 
of  gravity,  even  supposing  it  to  have  an  uniform  and  recti- 
linear movement.  Hence  it  results  that  we  may  determine  a  , 
plane  passing  by  this  moveable  origin,  and  upon  which  the 
sum  of  the  areas  described  by  the  projections  of  the  vector 
rarffi  of  bodies,  and  multiplied  respectively  by  their  masses, 
is  the  greatest  possible.     The  author  shows  that  this  plane 
is  parallel  to  that  which  passes  by  the  ftxed  origin,  and  sa- 
tisfies the  same  conditions.    Hence  he  infers,  that  the  plane 
passing  by  the  centre  of  gravity,  and  determined  according  to 
the  preceding  conditions,  always  remains  parallel  to  itself  in 
the  movement  of  the  system ;  a  singular  advantage,  and  which 
renders  it  of  the  greatest  utility.    It 'is  another  remarkable 
circumstance,   that  every  plane  parallel  to  the  above,  and 
passing  by  any  one  of  the  bodies  of  the  system,  will  enjoy 
analogous  properties.     After  having  obtained  these  valuable 
results,  the  author  examines  the  laws  of  movement  which 

could 

Digitized  by  LjOOQ  IC 


S68     Analysis  of  the  Micanique  Cileste  ofM.  La  Place. 

could  take  place  in  every  possible  mathiematical  relalion 
between  the  velocity  and  force.  He  shovis  that  there  exist 
in  this  general  case,  principles  analogous  to  those  of  the 
conservation  of  the  living  forces,  of  the  areas,  of  the  move- 
ment of  the  centre  of  gravity,  and  of  the  least  action  in  na- 
ture. He  draws  from  these  results  the  conditions  which  es-» 
sentially  distinguish  the  state  of  ipotion  from  ^hat  of  equili- 
brium.— ^These  very  remarkable  connections  are  entirely  new. 
The  laws  of  the  motions  of  transposition  ?ind  rotation  of 
solid  bodies  are  afterwards  developed  with  the  greatest  extent. 
The  author  here  demonstrates  the  properties  of  the  principal 
^xcs,  and  thejr  use  ij\  the  determination  of  the  mommia 
inertice :  he  searches  for  the  place  of  the  points  which  re- 
|i>ain  immove4ble  during  the  instantaneous  movement  of  th€ 
body  5  and  he  is  led  in  a  very  simple  manner  to  observe,  that 
these  points  arp  situated  upon  a  straight  line,  whence  he 
infers,  that  every  movement  of  rotation,  of  whatever  kind 
^t  may  be,  is  nothing  else  than  a  movement  of  rotation 
around  a  straight  line  ^xed  during  an  instant^i  and  variable 
frpm  one  instanc  to  another,  a  property  which  has  procured 
it  the  name  of  imlantaneous  axis  of  rotation.  The  author 
applies  these  principles  to  the  case  where  the  movement  of 
the  body  is  owing  to  a  primitive  impulsion  which  docs  not 
jjass  by  its  centre  of  gravity  :  he  shows  how  we  n^ay  deter- 
mine the  distance  of  the  centre  of  gravity  from  this  impul- 
sion, when  the  circumstances  of  the  movement  of  the  body 
are  {cnown,  and  he  gives  an  example  of  it  drawn  from  the 
movement  of  the  earth. 

He  afterwards  considers  the  oscillation^  of  a  body  which 
turns  very  nearly  round  one  of  its  principal  axes.  He  de- 
monstrates that  this  movemtnt  is  stable  around  the  two, 
principal  axes,  the  mommta  inertice  of  which  are  the  greatest 
and  the  smallest,  ^nd  that  it  is  not  around  the  third  princi- 
pal axis;  so  that  this  last  motion  may  be  sensibly  affected 
by  the  slightest  cause.  He  afterwards  integrates  the  equa- 
tions which  determine  the  movement  of  rotation  in  the  hy- 
pothesis of  the  very  small  oscillations.  Finally,  he  exaniiues 
the  movement  of  a  body  subjected  to  turn  around  a  fixed 
axis  I  and  supposing  this  body  animated  by  gravity  alone^ 
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he  determines  the  length  of  the  simple  penduliftn  which 
would  make  its  oscillations  in  the  same  time.     The  author 
afterwards  takes  up  the  motion  of  fluids :  he  establishes  the 
conditions  necessary,  in  order  that  this  movement  may  take 
place,  and  that  the  continuity  of  the  fluid  at  the  same  time 
may  be  always  satisfied  :  he  discusses  certain  cases  in  which 
these  equations  are  integrable,  such  as  the  case  where  the 
density  being  any  given  function  of  the  pressure,  the  sum  of 
the  velocities  parallel  to  the  three  rectangular  axes,  multiplied 
each  by  the  element  of  their  direction,  forms  an  exact  vari- 
ation J  a  condition  which  will  be  fulfilled  at  every  instant  if  it 
be  in  one  alone.   This  case  takes  place  when  the  motions  of 
the  fluid  are  very  small ;  and  the  author  draws  from  it  the 
equations  which  involve  the  theory  of  the  very  small  undu- 
lations of  homogeneous  fluids.     Considering  afterwards  a 
homogeneous  fluid  mass,  endowed  with  a  motion  of  rota- 
lion  uniform  around  one  of  the  rectangular  axes,  he  shows 
that  this  hypothesis  verifies  the  equations  of  the  movenient 
and  of  the  continuity  of  fluids  ;  whence  he  concludes  that  a 
similar  movement  is  possible.    This  case  is  one  of  those  in 
which  the  sum  of  the  velocities  multiplied  respectively  by 
the  elements  of  their  direction  is  not  an  exact  variation ; 
whence  it  follows,  that  motion  may  take  place  without  this 
-condition  being  fulfilled. 
.  The  author  afterwards  determines  the  oscillations  of  a  fluid 
homogeneous  mass,  covering  a  spheroid  endowed   with  an 
uniform  movement  of  rotation  around  one  of  the  rectangular  - 
axes,  supposing  this  fluid  mass  to  be  deranged  from   the 
state  of  equilibrium,  by  the  action  of  very  minute  forces:  • 
applying  these  considerations  to  the  sea,  and  regarding  its 
depth  as  very  small,  relatively  to  the  terrestrial  radiuife,  he 
thence  deduces  the  conditions  of  its  motion ;  and  comparing 
them  wit,h  those  of  its  equilibrium,  he  shows  that  each  point 
'    of  the  spheroid  covered  by  the   sea  is  more  pressed  in  the 
state  of  motion  than  in  that  of  equilibrium,  from  the  weight 
ofthe  small  column  of  water  compre'hended  between  the  sur- 
face of  the  sea  and  the  surface  of  level;  this  excess  of  pres- 
«nre  becoming  negative  in  the  points  where  the  surface  is 
lowered  below  the  level.    It  results  also  from  the  same  ana*- 

lysis^ 
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lysis,  thai,  supposing  the  initial  velocities  and  their  first  dif- 
ferences, divided  by  the  element  of  the  time,  had  been  the 
same  with  respect  to  the  molecules  situated  upon  the  same 
terrestrial  radius,  these  molecule^i  will  remain  upon  the'same 
radius  during  the  oscillations  of  the  fluid.  The  author  treats 
the  motions  of  tlie  atmosphere  in  the  same  manner,  looking 
only  to  the  regular  causes  which  agiij;c  it.  He  first  con- 
siders it  in  the  state  of  equilibrium )  and  comparing  the  con- 
ditions resulting  fi  ^m  this  supposition  with  those  which  the 
equilibrium  of  the  seas  necessitates,  from  this  he  infers, 
that,  in  the  state  of  equilibrium,  the  stratum  of  air  contiguous 
to  the   sea  is  every   vvhere  of  equal  density ;  and  that  the 

,  atmospheric  strata  of  equal  density  are  every  where  equally 
raised  above  the  level  of  the  sea,  with  very  small  exceptions, 
which,  in  the  exact  calculation  of  the  height  of  mountains  by 
barometrical  observations,  ought  not  to  be  neglected. 

The  author  afterwards  examines  if  it  is  possible  that  the 
molecules  of  air  situated  oiiginally  upon  the  same  terrestrial 
radius,  still  remain  upon  this  radius  during  the  motion  which 
takes  place  in  the  oscillations  of  the  sea.  He  shows  that  this 

.  supposition  satisfies  the  conditions  of  the  motion,  and  of 
the  continuity  of  the  atmospheric  fluid :  in  this  case  the 
oscillations  of  the  various  strata  of  level  are  the  same.  These 
variations  of  the  atmosphere  produce  analogous  oscillations 
in  barometrical  altitudes.  The  author  determines  them,  and 
showj>  that  they  are  similar  to  all  elevations  ajbove  the  Jevel 
of  the  sea,  and  proportional  to  the  altitudes  of  the  mercury 
in  the  barometer,  in  the  state  of  equilibrium,  at  these  eleva- 
tions. 

[To  be  continued.] 


XLVII.  Description  of  a  neiu  Fence  made  of  tort  elastic 
IVire^  which  becomes  invisible  at  a  comparatively  short 
Distance^  calculated  for  Pleasure- Grounds.  By  Henry 
HowHLL,  Esq, 

To  Mr.  Tilloch, — Sir, 
Ohould  you  deem  the  following  description,  and  the  ac- 
companying plate  of  a  fence  for  pleasure-grounds^  upoa  a 

ne>R.- 
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new  principle,  at  all  deserving  a  place  in  the  Philosophical 
Magazine,  you  will  oblige  me  by  giving  it  tliat  distinc- 
tion. 

The  basis  of  the  Invisible  fence  is  elastic  iron  wire,  ma- 
nufactured and  applied  on  principles^  discovered  by  Mr. 
James  PiUon,  King's  Road,  Chelsea,  Middlesex. 

This  infrangible  material  for  the  main  wires  is  drawn  out 
to  the  thickneiss  of  a  common  quill,  of  which  continuous 
strings  are  inserted  horizontally  through  upright  iron  stan- 
chions :  the  interval  between  the  strings  is  about  nine 
inches  3  between  the  stanchions,  about  seven  feet.  The  ho- 
rizontal wires,  in  a  state  uf  tension,  are  fastened  to  two  main 
stanchions  at  the  extremity  of  the  fence,  passing  at  freedom 
through  holes  drilled  in  the  intermediate  stanchions.  The 
tension  of  every  horizontal  wire  is  preserved  by  the  superior 
stability  of  the  extreme  stanchions  ;  on  the  construction  of 
which,  and  the  mechanism  of  the  base  work,  the  resistance  of 
the  whole,  as  a  barrier  against  lieavy  cattle,  depends.  When 
the  e^^ient  of  the  fence  is  great,  the  main  slanchions  arc  re- 
lieved at  expedient  distances  by  oilier  principal  slanchions: 
an  improved  mode  of  joining  horizontal  wires  qualifies  every 
part  of  the  length  to  bear  the  highest  degree  of  tension. 

The  invisible  fence,  in  this  simple  form,  of  the  height- of 
three  feet  six  inches,  has,  in  the  Royal  Pleasure  Grounds  at 
Frogmore,  and  in  various  parks  of  the  nobility- and  ^gentry, 
been  found  adequate  to  exclude  the  largest  and  3tron2;est 
kinds  of  grazing  stock.  Increased  in  height  two  feet,  the 
fence  becomes  applicable  to  deer  parks.  Deer  have  never 
been  known  to  injure  it,  or  attempt  to  leap  it ;  from  its 
transparent  appearance  they  probably  regard  it  as  a  snare. 

When  it  is  intended  further  to  keep  lambs  out  of  planta- 
tions, perpendicular  wires,  comparatively  slight,  are  inter- 
woven upon  the  lower  horizontal  wires  ;  and  to  protect 
flowers  and  exotics  from  hares  and  rabbits,  it  is  only  neces- 
sary to  narrow  the  interstices  by  minute  additions  to  the 
upright  wires. 

On  substances  so  small^  presenting  a  round  surface,  nei- 
ther rain  nor  snow  can  lodges  independent  of  which,  by  a 

coating 
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costing  of  paint  they  are  preserved  from  the  efiect^  of  tivb 
weathcTk 

tile  strength  attained,  by  the  jprinciples  on  which  the  n*a- 
tcrialB  are  manufactured  ahd  the  erection  of  the  feifcc  is 
conducted,  cannot  be  justly  conceived  but  by  a  persoifi  who 
has  witnessed  the  effect  of  a  considerable  force  isinpress^d, 
or  weight  lodged  on  a  single  wire  of  a  fence  erected.  The 
tempered  elasticity  of  the  tort  string  allows  it  to  benkf,  and 
on  the  removal  of  the  pressing  force,  thef  wire  vigorously 
recoils,  vibrating  till  it  reassumes  a  perfec?tly  straight  line  j 
which  shows  that  a  violent  shock  cannot  wirp  if. 

With  regard  to  the  effect  of  these  transparent  boundaries 
in  opening  a  view,  a  pleasure-ground  intersected  or  sur- 
rounded with  them  must  be  surveyed  before  an  estimate 
can  be  formed  of  the  small  distance  at  which  they  vanish 
from  the  eye  and  leave  the  prospect  free; — tJWs  distance  may 
be  fixed  by  experience  at  seventy  yards. 

To  advert  a  moment  to  the  utility  of  the  new  principle, 
(by  which  the  invisible  fence  can  be  rendered  strong  and  du- 
rable in  any  degree  demanded,) — from  the  theory  of  Mr* 
Repton,  previous  to  their  discovery,  it  may  be  collected,  that 
a  secure  substitute  for  the  heavy  and  unsightly  fences,  often 
found  indispensable  near  the  basement  winders  of  a  mai>- 
«ion,  was  a  desideratum ;  and. his  practice,  siil6e  the  satisfac- 
tory trials  made  in  many  counties  of  the  new  transparent 
fence,  sanctions  its  adoption*  tn  his  large  and  elegant  pub^ 
lication  on  Landscape  Gardening,  that  able  improver  of  rural 
scenery  states  many  objections  to  the  Ha  Haty  and  regrets 
the  necessity  for  interposing  substantial  boundaries  16  a 
grazed  circle  near  the  house,  which  counteracts  a  designer 
in  pursuing  the  incontcstably  judicious  maxmi,  that  the 
fences  in  a  park  cannot  be  too  few.  Under  a  sftilj^l  direc- 
tor, the  new  principle,  in  the  multifold  applications  of  whicb 
it  is  capable,  is  a  powerful  instrument  in  creating  artificial 
beauties  round  a  country  residence,  or  in  opening  a  prospect 
to  adorned  nature,  where  a  pleasing  fore- ground  and  en- 
chanting distance  have  been  hitherto  shut  out..  (See  the 
Plate.) 

The 
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The  inventor  of  ihese  transparent  fences  has  been  en- 
gaged by  Mr.  Repton  to  erect  them  on  several  estates  di- 
slinguished  for  extent  and  beauty. 

I  have  the  honour  to  be,  sir, 

your  most  obedient  humble  servant, 

16,  Lower  George  Street,  HeNRY  HoWELL. 

Sloane  Square. 


XLVIII.  On  the  Affinity  existing  leiween  Oxides  of  Carlon 
and  Iron.    By  IDavid  Mushet,  JE^^f.* 

{Contioued  from  p.  241.]    ^ 

Experiment  X. 

v^HARCOAL  from  Norway  Pine, 

Composed  of  oxide  of  carbon       98'  1 7 9 
Ashes     -        -         l-8«l 


100    parts. 


15  grains  of  this  charcoal  were  mixed  with  200  grains  oF 
oxide  of  iron.  The  fusion  of  this  compound  afforded  a  me- 
tallic button  that  weighed  40  grains,  equal  to  SO  per  cent. 

75  grains  of  Norway  pine,  requisite  to  1 5  grains  of  its 
charcoal  and  200  grains  of  oxide  of  iron,  produced  a^etaU 
lie  button  weighing        -  -  -        62  grains. 

ReviveH  with  charcoal  as  above     -       40 

Increase'  (equal  to  11  per  cent.)  22 

Experiment  XL 
Charcoal  prepared  from  Lignum  Vitae, 

Composed  of  oxide  of  carbon       98*138 
Ashes     -        -  1-862 


100     parts, 
,   15  grains  of  this  charcoal , were  mixed  with  200  of  oxide 

*  The  Reader  is  requested  to  correct  the  following  errors  in  Mr.  Mushet's 
last  communication  in  the  present  volume  :— Page  160,  line  2,  for  41^  read  , 
14|  grains  of  irpn ;  page'160,  line  11,  read  one  part  of  Lynn  sand ;  page  I6x, 
line  9,  for  acid  of  charcoal  read  aid  of,  &c. — ^Also  in  page  121,  fpr  loiled  read 
anted  up  and  put  into  the  retort. 

^  Vol.  33.  No.  ^32.  April  I8O9.        . '       S  ©f 
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oE  iron*   The.  qieiallic  result  from  the  fusion  of  ihit  mixture 
wa8,38rgrairis.  - 

55  grains  of  raspings  (equal  to  15  grains  of.  the  charcoal 
fnd  fiOO  of  the  oxide)  gare 

A  metallic  button  weigh injg,   58*73  grains. 

Bevived  with  charcoal      *      38*  * 

Increase  (cqualto  10*371  percent.)  20| 

'  Experiment  XII. 
Charcoal  prepared  from  Ghestnut, 

Compoicd  of  oxide  of  carbon 
Ashes 


100    parts. 


15  grainftj.Of  ibis  charcoal  and '800  of  oxide^of-  iron  pro* 
duced  by  fusion  a  metallic  button  that  weighed  40  graiusj^ 
(equal  to  20  per  cent.)  from  the  oxide  of  iron. 

83  grains  of  chestnut  wood  were  found,  by  a  calculation  of 
t^^  loss  it  sustained  in  charring,  t6  be  equal  to  I5rgrains  of 
cbarcoal :  that  quantity,  in  the  state  of  raspings,  was  mixed, 
with  200  grains  of  oxide  of  iron,  and  produced  byTusion  a, 
SQ^tallic  button  (eqvul  to  SQrpercent.  from  the  oxidq) 
Weighing  -  -  -  58.  grains. 
Revived  as  above  with  charcoal   40  < 

Increase  (equal  to  9  per  cent.)     18 

Experiment  XIII. 
Charcoal  prepared  from  Laburnum, 

Composed  x)£  oxide  of  carbon        95*20 
Ashes        -        -      4t80 


100    parts^. 


15  gyau>fr0f  tins  charcoal  and  200  of  oxide  of  iron  yield- 
ed a  metallic  button  of  iron  weighing  41  grains  (equal  to 
20i  percent.). 

,73  grains  of  laburnuir  (being  found  equal  to  15  grains 
of  coal)  and  200  grains  of  oxide  of  iron^  mixed  intimately 
together^  produced  a  metallic  button  (equal  to  S5|per  ccnt.j 

Weighing, 
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iS^ef  of  dthdii  and  iron.  ^i 

Weighing         7        •        -        52  grains. 
Bievived  with  charcoal         •        41 

Increakd  (equsft  tb  5|  pet  cetit.)         11*  '      • 

^Experiment  XIV. 
Charcoal  prepared  from  Scotch  Oak, 

Composed  of  oxide  of  carbon         9B*  135 
Ashes        -        -        1-865 


YOO    parts. 

H'grakis  of  tliis'  o^iarboal  ikndvsto  of  dxfdb  of  iron^i^re 
itt«)iiiatid  jr  auxedf  shA  fiiseA  togetbef  •  AbatVdn  of  irbn  wal 
obtaifacBb  thaftfwd^h^d  (eqtml  t&QJ  per  ceitt.y 54' gMMi 

^  gretirittof' oakr  being/ reqirisiie  to  form  th^abdv'e;  lt5 
grains  of  tbirchiredal  were  mixed  Mrith'906'gmiiis  of  oxfdi^ 
of  iron.  The  fusioft  of  this  mixture'  w^»'  productive  of  a 
button  of  iron  thsr  was  found  to  weigh  (equal  to  31|  per 
cent.)  -  -*        -        -        -63'  grains. 

Revived  willf  i5  grains  of  charcoal    54 

Increase  (equal  to  4f  per  cent.)       ^      9 

E^^irhent  XV. 
ChatcoaT  prep^ed  Vrom  the  White  Wood  of  the  same  Oak, 
Composed  of  oxide  of  carbon.     97*325 
Ashes       -        -       2-675 


100    parts! 


1 5  ^graihs'of  this  'chafcoatl  and  200  gratni^  of  oxide  of  iron 
yielded  a  metallic  button  that  weighed  4 Q  grains  (equal'  to 
2%^pefc6nt:), 

Sfe'gtidfn'^  of  white  wood;  found  by  calculation  from  ex- 

p&ritiiebt*to1fe't'(Jti^to   15  grains  of  charcoal.  Were  mixed 

with  Sddi'gralnif  of'oxide^oPirdn,  alid  the' com  pound  reduced 

by^fusiori-    The^  result  Was  \a'metiitic  b'uttoii  'thif  Weighed 

(  fequal  U3r  34|^e^ccnt.)        -        ^        -        69  gwiris^ , 

^  Revived"  with  cbatdoal^  -  4& 

—     IncrciSC  (cqVld^tAiaper  cen^.)         20 

$2  Experiment 
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Experiment  XVI. 

Charcoal  prepared  from  Ash, 

Composed  of  oxide  of  carbon       95*727 
Ashes      -         -         4"273 


100    parts. 


15  grains  of  this  charcoal  and  SOD  grains  of  oxide  of 
iron  were  fused  together,  from  which  was  obtained  a  me- 
tallic.  button  that  weighed  54  grains^  or  27  per  cent.^  from 
the  oxide  of  iron. 

^  SOigrvns  of  ash  wood  warfoimd  equivalent  to  the  forma- 
tion of  ]  5  grains  of  this  charcoak  To  these  weec  added  20Q 
grains  of  oxide  of  iron.  The  fusion  of  the  eom^imd  pro- 
duced a  metallic  button  of  iron  weighing  (equal  to  $2*75 
per  cent:  From  the  oxide)  ^  -  i  65*9  graihs^v. 
.  Revived  with  the  charcoal        "54  ^         • 

Increase  (equal  to  5|  per  cent.)    iy5 

Experiment  XVI I  • 
Charcoal  prepared  from  Bark  of  the  same  Ash^ 
Composed  of  oxide  of  carbon  93*55 

Ashes      -         -  6'45 


100    parts. 


i  5  grains  of  this  charcoal  were  mixed  with  200  grains  of 
oxide  of  iron  and  fused  together,  and  there  resulted  a  metalfie 
button  of  iron  that  weighed  41  grains  (equal  to  20 j  per 
c^nt.).        . 

78  grains  of  this  bark  were  found  jequisite  to  form  th^ 
above  pprtion  of  15  grains  of  charcoal.  That  quantity  was 
therefore  thoroughly  piixed  with  ?Q0  grains^of  oxide  erf  ir6n. 
A  metallic  result  was  obtained  by  the  fusion  .of  the  com- 
pound, and  the  resulting  button  weighed  (eqijal  to  a3|  per 
cent.)  -,    ,     -        •        r  *     -        67, grains.. 

^         Revived  with  charcoal  as  above      41 

Increase  (equal  to  13  per.cent.)      26  - 
\,  ».  **     ..  ,  E^enineni 
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Bxperimeni  XVIIL 
Charcoal  prepare  ^ip  Birch, 

Composed  of  oxide  of  carbon  89^681 
.   Ashes         -        10*309 


100    parts. 


]  5  grains  of  this  charcoal  and  200.  grains  of  oxide  of 
iron  yielded  by  fusion  a  metallic  button  of.  cast  iron  that 
weighed  62  grains  (equal  to  31  per  cent,  f^om^oxide). 

90  grains  of  birch-wood,  being,  found  equivalent  to  the 
abbve  15  grains  of  charcoal,  were  mixed,  in  the  state  of  rasp- 
ings, with  200  grain^ of  oxide  of  iron..  The  result  on  fusion* 
was  a  button  of  iron    -  ^      .         .  . 

Weighing  (equal  to  33  per  cent.)         66  graias- 
-  Revived  by  means  of  the  charcoal        62- 

tidrcasc  (equal  to  2  per  cent.)  4  ' 

Experiment  XIX. 
Charcoal  prepared  from  Sycamore, 

Compo9ed  of  oxide  of  carbon .       94*593 
Ashes        -        -      5*407 


100    parts. 


15  grains  of  this  charcoal  being  mixed  with  200  grains  of 
oxide  of  iron  and  fused,   a  metaNic  result  was  obtained  that 
weighed  50  grains  (equal  to  25  per  cent,  from  oxide  of, 
iron).  .  ^ 

79  grains  of  sycamore  raspings  (equal  to  15  grains  of  char- 
coal) and  200  grains  of  oxide  di  iron  yielded  by  fusion  a  me- 
tallic button  that  Weighed(equal  to  3 1  ^  percent.)  63  grains* 
Revived  by  means  of  the  charcbal       50 

Increase  (equal  to  6^  per  cent.)  13    • 

.  T  ,  Experiment  XX. 

Charcoal  prepared  from  Lime-tree, 

[  Composed  of  oxide  of  carbon        96*321 , 
'         '  '  Ashes  -  3-679 

100    parts. 

t  S3  15  grains 
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15  grains  of  the  above  chanoaal  and  SOO  of  oxide  of  iron 
gave  a  metallic  button  weighing  MgraifHi  (tqu|I  to^§|^r 
<:ent  froin  oxide  of  iron). 

83^  grains  of  raspings^  as  requisite  to  form  the  tibove 
quantity  of  cb^cq^^  and  200  grains  of  oxide  of  iron^  being 
mixed  and  perfectly  reduced,  afforded  a  button  of  iron  that 
weighed  (equal  to  94|  per  cent.)  -        99  grao^- 

Revived  by  means  of  charcoal         51 

Increase  (eftwl  to  ,9  per  cciU,)        18 

E^xperiment  XXJ^ 
Charcoal  prepared  from  Bragnut  of  the  ^p^c^  guvity 
«f  fJOOfl, 

Composed  of  oxide  of  c^boa       i^*.950 
Ashes  -  3*750 


100    parts.' 

i5  grains  of  ibis  charcoal  w^e  «^x£)d  with  9PQ  grains  of 
I  «xide  of  iron,  and  the  result  by  fusion  was  a  a^talUc  button 
weighing  36  grains  (equal  to  IB  percent.). 

45  grains  of  bragnut  were  found  equivalent  to  form  15 
grains  of  charcoal.  These  in  a  state  of  raspings,  and  200 
grains  of  oxide  of  irooj  were  mix^d  tqg^h^r  Apd  jFu^  y  the 
fbult  ^As  ^  o^tallic  buitton  of  wn  w^gi\i(^  *(^ual  \0  iX 
per  cfint.)  -----  ^  gr^iof > 
Revived  by  means  of  charcoal        35 

Increas^e  (ec^ual  to  9  per  cent.)         6 

From  the  result  of  these  experiments,  it  will  appear  at 
'One  glance^  that  the  extent  and  purity  of  the  carbonaceous 
matter  in  charcoals  do  not  at  all  depe^  upon  tb^  absolute 
quantity  of  combustible  matter  they  contain  respectively.. 

The  largest  portion  of  revived  iron  is  obtained  with  char- 
coal of  birch,  the  quatitity  pf  cbmbustible  tnattef  in  which 
(by  ExpejrinqifintXVIII.Jis  89'€81.  Iron  revived  62  grains. 
Co3»bustible  matter  in  oak  98*  135  -  54 

,,.      In  ash        95*725  ^  54 

lu  walnut  96*048  -  3^ 

This 
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Oxides  of  Ctrbonnndlrtm.  ^  ,;S7# 

This  contrast  is  quite  sufEcient  to  show-  that  the  dtSefent 
carTipnating  powers  of  charcoal  of  wood  depend  upon  $ 
principle  di0erent  from  any  that  has  been  developed  in  the 
ibregoing  experhncnts; 

From  the  same  experiments,  however,  we  arc  warranted 
to  conclude,  that  the  carbonating  powers  of  the  mattter  of 
carbon  contained  in -different  woods  in  theirnatural  sta;te,^re 
greater  than  when  the  same  is  reduced  to  charcoal  by  distil- 
liation  or  any  other  mode  of  operation.  This  curious  fact, 
the  reverse  from  what  might  have  been  expected,  may  beac* 
couhted  for  in  three  different  ways.  ^        ' 

1st,  From  the  decomposition  of  the  oleaginous  or  resi- 
nous juice^  of  the  wood  by  the  oxide  of  iron ;  part  of  the 
carbonaceous  matter  of  which,  being  set  free,  may  either 
unite  itself  to  the  iron,  or  unite  with  the  oxygen  of  the  ox« 
ide,  and  by  this  means  leave  greater  scope  to  the  carbonating 
powers  of  tlie  concrete  carbon. 

Sdly,  From  a  large  surface  being  exposed  by  wood  in  the 
state  of  fine  sawdust  to  the  same  bulk  and  weight  of  oxide. 

3dly,  And  what  seems  to  be  the  most  permanent  cac^se, 
this  fact  may  arise  from  a  certain  degree  of  oxidation  being 
necessary  in  the  carbon,  wl\ich  facilitates  its  union  with 
the  oxygen  of  the  oxide;  and  as  the  degree  of  oxidation  ip 
raw  wood  is  greater  than  in  charcoal,  so  in  proportion  to 
this  degree  of  oxidation  we  find  the  affinity  more  speedily 
and  more  extensively  exerted. 

The  following  Table  will  prove  a  convenient  summary  d>nd 
^contrast  of  the  foregoing  experiments. 
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XLIX.  On  the  native  Gold  Dust  ]fotmd^  in  the  Hills  in  the 
Environs  of  the  Commune  of  St.  George y  in  the  Depart* 
ment  of  Le  Loire.  By  Mr.  Giulio,  Prefect  oftlie  De^ 
partmentofikeSesia*, 

Xt  has  long  hfcen  known  that  a  great  number  of  rivers  and 
rivulets  carry  with  tliera  particles  of  native  gold,  of  larger  or 
smaller  size ;  that  independently  of  tlie  places  where  this 
metal  is  found  in  ^ts  matrix,  it  is  disseminated  in  grains  in 
their  sands,  as  those  of  the  Rhone,  the  Arri^ge,.  and  the 
C^ze  in  France,  and  with  us  in  those  of  the  rivers  Loire, 
Balthee,  Cervo,  Elbo,  Mallon,  and  Orba,  and  of  the  rivu- 
lets Oropa,  Oremo,  EvauQon,  Vison,  &c.  It  is  equally 
known, that  there  are  persons  who  make  it  their  whole  busi- 
ness to  search  for  this  gold,  who  are  called,  in  the  language 
of  the  country,  arpaiZ/ewr^,  orpailleurs^  or  pailloteurs* 

Mineralogists  are  not  agreed  respecting  the  origin  of  these 
gold  grains :  the  older  mineralogists,  and  Brochant  among  the 
moderns,  maintain  that  this  gold  is  washed  by  the  currents 
from  its  native  mines,  commonly  situated  in  primitive  moun- 
tains*  "  Native  gpld,"  says  Brochant  f,  "  is  found  chiefly 
in  primitive  mountains,  where  it  is  met  with  in  veins,  a^d 
sometimes  disseminated  in  the  robk  :  it  occurs  also  in  allu- 
vial strata,  where  it  is  frequently  wrought  with,  advantage. 
The  sknd  of  several  rivers  is  mixed  with  grains  of  gold, 
which  are  separated  from  it  by  washing.  It  is  unquestion^ 
libly  evident,  that  tile  gold  here  is  piet  with  accidentally ; 
and  that  it  is  deposited  by  the  water  that  has  washed  it 
away  from  its  original  situation,  which  was  probably  the 
same  as  is  indicated  above/'-r— Others  think  that  these  me- 
tallic partitles  were  originally  disseminated  in  auriferous 
strata,  in  the  vtry  places  where  they  are  exposed  to  view,  by 
great  floods,  or  overflowings  of  the  rivers,  of  that  they  hav^ 
been  washed  into  the  latter  by  torrents  in  storms  or  heavy 
rains.         v 

I  do  not  mean  to  enter  into  the  question  at  large.  I'his  J 
leave  to  the  learned,  whose  chief  study  is  the  improvemeat 

*  From  Journal  des  Mines,  vol.  xx. 

f  Elemeniairy  Treatise  on  Mineralogy^  accSrding  tb  the  Principles  of 
.  Frof.  Wemer,  vol.  ii.  I  ■''  '  •  ^     -    . 

of 
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pf  the  scieoc&of  mineralogy*  'My  mductions^  no  {^rthtar 
than  tbe  3inaII  pumbei;  of  researches  1  have  made':  yet  I 
think  I  may  venture  to  s^y^  from  the  obser^uitions  I  am 
about  to  present  to  the  oeader  respecting  the  locality  and  si- 
tuation of  the  native  gold  dust  in  the  commune  of  St.  George 
that  such  dust  is  not  Always  washed  do^m  from  -mines  in  iHe 
mountains  fey  rivers*  And  if  sudi  weVc  thfe  primitive  ongia 
of  iheir  dissemination  amid  the  strata,  it  ceftainly  could 
)iare  happened' only  at  some  very  i«eQ«ote  period  of  tlie  gnsEnd 
'disruptions  that  hove  taken  plate  on  the  surface  and  ex* 
teriorof  the  strata  of  our  globe.  But 'these  tevolattons,  of 
which  we  hav^  -no  records,  are  buried  in  the  night  of  time. 
TV>r  we  ^hall  see  that  strata  which  jfurnish  {old  chist  are 
found  at  ^  considerable  depth  in  soEiie  hiHs,  equally  fetno^ 
from  mountiEiins  capable  of  furnishing  it,  and  from  rivers 
that  could  force  it  from'  its  native  situation.  It  oo^ild,  there- 
fore, have  mingled  in  them  only  at  a  remote  peiiod>  when 
the  strata  of  the  hills  assumed  the  arrangement  they  have  at 
present,  namely,  at  the  time  of  their  formation. 

I^is  has  been  the  opinion  of  eeveral  natm'alists  tuf  our 
country,  and  I  should  be  guilty  of  injustice  to  them,  if,  in 
ooileeting  fresh  proofis  tending  to  support  <their  hypothesis> 
I  omitted  to  mention  their  valuable  "works.  Accordingly  I 
shall  quote  Mr.  de  Robillant,  wlio,  speaking  of  the  gold 
dust  found  in  the  sands  of  the  Oreo,  says  very  p^aitivdy^; 
*^  This  river  earries  along  gold.  Which  the  people  erf  the 
(Jountry  observe  only  below  the  bridge  down  to  the  Po ; 
which  confirhis  tbe  opinion  held  by  the  people  best  ac- 
quainted with  the  natural  history  of  the  countiy,  that  k  is 
from  the  gullies,  and  hills  that  this  gold  dust  is  washed  down 
into  the  river  by  the  rapidity  of  the  water  during  et^orms  •. 
This  valuable  metal  does  not  come  iroeti  the  high  nloun- 
tains,  since  none  is  found  ab6vc  the  bridge }  but  it  originates 
from  the  washing  of  the  red  earth,  of  which'  most  of  the«t 
hills  and  plains  are  composed,  and  which  in  stormy  weather 
IS  carried  down  into  tlie  principal  river  f.** 

•  See  a  geographical  Essay  on  the  Continental  Territories  of  the  King  o£ 
Iferdinia*  by  de  Robillant,  15  tjie  Memoirs  of  tht  Royal  Academy  of  Sciences 
•f  Turin  for  1784*5,  part  ii,  p  2^4.  f  lb.  p.  268. 

Mr. 
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the  ii^pwknmi  i>f  iJi  tjoift.  M* 

Mr.  fidbo  agrees  with  M%  de  lt6bilknt  respecting  tfm 
<peoi^  of  native  goM,  in  hi^  learned  Mienioir  on  the  auri* 
£8rous  fiand  of  *bc  Oreo.  <*  Every  one/'  ^ys  he,  **  knows 
•  that  gold  dust  is  coHacted  in  th6  Oreo. — ^But  I  do  not  helieve 
it  U  ^ually  known,  that  gold  is  foond,  not  in  the  bed  of 
the  river  dlone,  fewt  Ao  th^'distanc^  «f  several  miles,  every  , 
where  mingled  more  or  less  with  the  8and.-^It  is  very  posi- 
tively asserted  that.it  occurs  in  all  the  little  rivulets  between 
Valperga  and  Rvvara.— ^I  endeavoured  to  discover  whether 
all  the  waters  rise  sufficiently  near  to  each  other  to  lead  ui 
to  suppose  that  they  equ^^Hy  derive  their  gold  from  the  same 
mine  3  as  it  is  id  this  way  that  the  vulgar,  and  eveii  most 
of  the  kamed,  generally  account  for  the  gold  found  m 
rivers.  B»t  I  was  completely  convinced  t%at  the  wa^rs  of 
which  I  speak  arise  from  different  heights  at  seme  distance 
from  one  another;  so  that,  as  we  camiot  suppose  all  these 
|)Iaces  to  contain  mines,  from  which  the  gold^naay  be  de- 
rived, we  must  necessarily  admit  that  the  particles  of  gold 
are  not  separated  dally  by  the  action  of  the  water,  and  car- 
ried along  by  its  streams,  but  that  the  water  finds  them  m 
ihe  soil  itstlf  over  which  it  flows. — And  it  is  further  con* 
^roied  hy  the  observation,  that  the  auriferous  strata  disap- 
pear as  we  proceed  up  the  Oreo ;  that  we  find  them  at 
ftirthest  only  as  high  as  the  bridge ;  that  above  this  all  tracefs 
of  tihem  are  lost,  though  this  is  very  far  from  the  springs; 
while  as  we  descend  into  the  plain  these  strata  are  every  day 
'exposed  by  th»  action  of  the  water,  and  particularly  in  / 
floods*/' 

In  a  second  part  I  shall  speak  of  the  theory  proposed  by 
M.  Napion,  in  his  Memoir  on  the  mountains  of  Canayais  f, 
who,  having  observed  that  all  the  pyrites  of  those  mountains 
are  auriferous,  attributes  the  particles  of*  gold  to  their  de- 
xoroposition  or  attrition.  This  ii  the  opinion  of  our  worthy 
xjoHeague,  Dr.  Bohvoisin. 

The  observations  I  am  now  about  to  communicate  appear 
to  me  still  more  decisive  than  the  proofs  aHeged  by  these 

•  Mem.  of  the  Roy.  Ac,  of  Xurio  ^  It^^S^  on  xh«  ^urifer«us  Saxid  af 
jOrcfXy  paitii.  J?.  404— 4p7,; 
t  itj.  for  .1785-6,  p.  345-G; 

authors ; 
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authors  $  and  if  the  earths  of  which  I  shall  speak  do  not 
furnish  io  hrgt  a  quantity  of  gold  dust,  they  afford  indis* 
putable  proofs  that  the  gold  certainly  does  not  proceefl  from 
any  mine  traversed  by  water,  at  least  in  the  present  day. 

In  theliorth  of  the  commune  of  St.  George,  in  the  cir- 
cle of  Chivas,  in  the  department  of  the  Loire,  we  find  fer* 
tile  rising  grounds,  and  hills  almost  wholly  covered  with 
vineyards,  which  continue  till  we  come  to  the  highest  of 
them,  the  hill  of  Maclignano,  part  of  which  is  cultivated, 
part  covered  with  wild  chestnut  trees ;  a  difitance  of  about 
three  milest— -In  our  progress  from  the  outer  and  upper  sur- 
face of  these  hills  to  the  bottom  of  the  valleys,  which  inter- 
sect them  in  different  directions,  we  find  in  general  three 
very  distinct  strata. — ^The  upper  stratum  is  for  the  most  part 
argillaceous,  as  it  furnrshes  an  excellent  earth  far  making 
bricks  and  tiles.  The  thickness  of  this  stratum  varies  in 
different  places  from  three,  or  four  feet  to  twenty-five  or 
thirty.  The  second  stratum,  which  stretches  likewise  hori- 
zontally beneath  the  stratum  of  clay,  is  a  few  feet  thick.  It 
is  composed  of  a  considerable  portion  of  sand,  of  gravel, 
and  of  pebbles  of  different  natures,,  argillaceous,  calcareous, 
and  quartzose.  Of  these  I  shall  speak  more  particularly  in 
the  second  part,  as'wellasof  the  fragments  produced  by  their 
being  broken  or  decomposed.  The  third  or  lower  stratum, 
which  form^  the  bed  of  the  valleys,  and  of  the  rivulets  that 
run  through  them  in  rainy  weather,  is  composed  in  great 
measure  of  the  fragments  of  the  argillaceous  and  calcareous 
stones  of  the  second  stratum. — ^The  rains  have  gradually 
produced  little  gullies  in  different  directions ;  which  by  the 
falling  of  fresh  rain,  and  the  quantity  and  rapidity  of  the 
water,  have  in  the  course  of  time  been  extended  and  con- 
verted into  valleys,  more  or  less  broad  and  deep,  ip  different 
placts.^  Part  of  the  water  of  several  gullies  accumulates  par- 
ticularly in  one  valley,  where  during  storms  and  long  rains 
\i  forms  a  torrent;,^  called  in  the  country  the  Merdanzone, 
:Mow  the  gold  dust  is  found  chiefly^mong  the  sands  of  this 
torrent,  and  of  the  small  lateral  rivulets  that  flow  into  the 
'Merdanzone  or  other  similar  valleys. 

J)oes  this  gold  proceed  equally  from  the  different  strata  t 
...  have 
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have  mentroned  above,  or  from  one  of  them  only  ?  I  first 
examined  the  brick  earth  (that  of  the  upper  stratum)  in 
different  places  and  at  various  depths  :  I  also  examined  con- 
siderable depositions  of  this. earth  accumulated  in  the  shallow 
valleys  :  but  I  never  discovered  the  srpalleat  particle  of  gold 
in  it.  The  searchers  for  gold  know  this  so  well  by  long  ex- 
perifence  and  a  great  number  of  fruitless  trials^  that  they 
neveir  pay  any  regard  to  this  stratum*  It  is  the  stratum  be* 
neath  (he  argillacc!bus  composed  of  gravel,  sand,  micaceous : 
and  calcareous  stones,  iii  which  the  particles  of  gold  are 
found. 

Of  this  I'  have  convineed  myself  by  several  trial^^  and 
though  in  general,  if  equal  quantities  of  earth  be  taken  firom' 
this  stratum,  and  from>the  bed  of  the  torrent  or  rivulets 
flowing  into  it>  the  latter  will  yield  morst  gofd,  it  seldom  or 
ever  hap))ens  that  no  gold  is  found  in  the  former  upon  trial*  . 
The  particles  of  gold  obtained  from  the  auriferous  stratmii 
ifcself^  which  have  not  yet  been  rolled  along  with  the  sand 
by  the  rains,  have  a  duller  and  deeper  yellow  colour  than 
those  collected  in  the  bed  of  the  torrent  or  of  the  rivulets, 
wiiich  are  J  of  a  more  shining  yellow,  no  doubt  in  conse^ 
quence  of  the  attrition*  They  are  generally  found  amid  a 
sand  that  is  more  or  less  fine  and  blackish,  and  apparently 
of  a  siliceous  and  ferruginous  nature.  The  earth  of  the  sams 
nature,  which  i:eaches  to  ^ome  distance,  equally  contains 
gold.  Thus  a  brook  that  runs  on  the  east  of  the  commune 
of  Aglie,  between  the.  mansion  and  the  park,  and  receives 
the  rain  water  that  washes  down  an  earth  composed  of  dit- 
fer^it  strata  of  the  same  nature  as  those  of  the  auriferous 
hills  of  St.  George,  equally  rolls' along  particles  of  gold 
disseminated  beneath  the  argillaceous  stratum,  which  iu 
some  places  is  of  very  considerable  thickness. 

Between  fifteen  and  twenty  years  ago  several  persons  in 
the  commune. of  St.  George  made  it  their  principal  em- 
ployment to  search  for  gold  in  the  sand  of  the  torrenls^and 
rivulets  that  I  have  mentioned.  This  they  did  particularly 
after  or  during  heavy  rajns,  and  after  storms. 

The  quantity  of  gold  they  collected  in  a  day  was  very  va- 
riahle^     Sometimes  each  of  them  would  gain  eight  or  ten 

'     ^  shillings 
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shillings  a  (hy,  21  othex  times,  scarce  a  fourth^  or  fifth  of  this' 
sum.  The  size  of  the  particIes^  too  varied  inuob,  from  ao^ 
'  almost  itiviiMble  atom  to  the  weight  of  nine  or  ten  grains  01^ 
more^  They  were  afterwa^d^  sold  Id  mercbaQts>  who  sebt 
them  to  the  mint. 

I  do  nm  speak  here  of  gold  dust  dissearinaied  in  arable 
land*  Earth  of  ihia  kind  in  ,the  territory  of  Salossole^  as  I 
am  informed  by  oiy  coUeague.  Gkibert^;  contains^  particles  of ^ 
gold.  The  earth  of  gardetis  ift  known  to  contain  them.  It 
haa.  been  proved  in  our  d&ys  by  the  ej^periments  of  Szg^^ 
Berthollet,  Rouelle,  Darcel,  and  Deyeux,  that  there  *re' 
panicles  of,  gold  in  vegetables.  Berthollet  haseaUraettd 
about  ^14  gram.  (33  grs*)  from  48900  gram,  or  a  hundred 
wetgbt  of  .ashes. 

Gold  has  not  yet  been  fbund  inthe  arable  land  in  theen* 
virons  of  St.  Greorge,  but  only  in  the  stratum  beneath  the  • 
'c|ay^  the  surfaee  of  which,  is  cultivated.     The  auriferous^ 
stratum,  as  I  .have  observed^  is  more  than  thirty,  feel  deep 
btlow^  the  argillaceous,  stratum  in  sotpe  plaeea. 

We  have  nothing  to  do  here  with  particles  of  gold  mixed 
with  .the  surface  mould  by  the  decotnposition  of  plants>  o^ 
which  plants  have  derived  from  the  earth«     I  have  no  doubt 
that  the  particles  of  gold  found  in  the  environs  of  St. 
Gteorge  have  the  same  origin  as  those  met  with  from  Pont 
to  the  entrance  of  the  Oreo  and  of  <  the  Mallon  into  the  Po>. 
frotu  Valperga  and  Rivara,  to  Aglie  and  St.  George's  ; las- 
well  as  of  those  which  Dr.  Bonvoisin  ob^rved  in  tb^e^i* 
virons  of  Challant  in  the  valley  of  Aoste.  The  famous  piece' 
of  native  gpld  preserved,  in  the  arsenal  was  found  there.     In 
that  space,  pieces  of  gold  of/ the  wcig^hi  of  a  louis  have' 
sometimes  been  fbund  ;  and  other  pieces  are  mentioned  of^. 
the  value  of  more  than  JOO  livres  (4/.*35i  4di),    ProbaWy  the 
gold  fpund  in  the  earth  iri  the  valley  of  Broz«o,  and  in  other 
places,  has  the  same  origin.     My  coDJectures  on  this  sub^ 
ject  shall  be  proposed  in  the  second  part  of  this  memoir;- 
where  the  nature  of  the  earths  and  stones  or  theaurifer6q«- 
strata,  as  well  as  the  nature  of  the  laml  in  which  «tliey>  artt*^ 
contained,  shall  be  entered  into»  more  at  laige; 

L.  Some 

\  ■         • 
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L.  Som^  Cir^tMHtancm  rdalwe  to  Merino  Sheep^  ohieftyr 
collect ed-frimi  the  Spanish  Shepherds,  u4iQ  attended  thas0\ 
of  the  Flcvuk  ofP^uiar,  lately  presenteddo  His  Majesty  by* 
ih^  Goverrmeht  of  Spam;  with  Particulars  respecting' tha^ 
greui  N<ittiQnal  Acquisition;  and  also  respecting  tijte  Sfieep^, 
efthe  Flo^k  bf-Negrete,  imported  from  Spain  by  His  Mar 
jesiy  in^4he  YeatAJBl^    By  Sir  Josi^ph/Bank*. 

[Condudcd  from  p.  248.] 

jU4  the  year  l7S7*tbe  king,  guided  by. thpse  patriotic  016- 
tivesrwhicivare,ev<^aQtivein-fai&maJ€sty'ii  miiuiy  gdveorder* 
for,  the  wportation  of  Merino  sheep  for  hi«'  owtiuicj  and 
for  the  improvement  of'British  wool.    As  it "« as  doo))tf€vl  ar^ 
that  time  whether  the  king  ofSpaiuU  lioegtisc;   without, 
which  these  sheep  cannot  be  embarked  ^afa^S^fkanish  port, 
coukl  be-  obtained,  it  was  depmed  a<^lVisabl6  to  m^k^  the  firsts 
purchases  in  the  parts  of  Estremadura  a<ljoining  to  Portugal^ 
and  to  ship  the  sheep  for  England  at  Lisbon*    The  fimim* 
portation  of  these  vaUiaMe  animals  arrived  in  Maroli  17^^ 
and  a  liitle  fl^*k  of  them  was  soon  after  completed ;  but  as^' 
these  were  of  various  qualities^  having  been  drafted  from 
different -Cavafjas,  his  majesty  was  pleased  to  order  an  ap-' 
plication  to  be  made  to  the  king  of  Spain  bylord  Auckland>. 
then  hjs  majesty's  minister  at  that  court,  for  pcrwii^on  t^* 
import  som&  sheep  diufledJ  from   one  of  the  prima'  piles. 
Tills  was^  obtaii>ed ;  and  a  little  flock',  consisting  of^SGevveSj 
4.ranM*  andl  nranso^  arrived' safe  and  well  at  Dover^  m 
1791.    These  fiheep  had  made  a  part  of  the  CavaiT^*  called 
Negrete,  onc.of  the  three  piles  restricted  from  exportation^ 
.  and:which  is  likewise  remark^ible  for  producing  the  largest- 
carcased.  &liiee{>  that  ire  to  be  found  among  the  Merino  flocks, 
as  ibas J)een  before. stated.'  • 

Ontbejeceipi  of  this  treasure,  (fijr  such^t  has  since  proved' 
itself  to  be,)  the-king,  with  his -usual  prudeftce  and  fore«ight> 
ordered.the  wholcof  the;  sh^p  that  had  been  procured  by 
the  way. of.  Ponliugal  to  be.  disposed  of,  (which  was  imme^ 
diately  d^ne^)  and.tlifrectdd  iheNegrecehoreed  to  be  increased: 
as  much ii3, possible,,  axidymaiatafned  in  its  utmost. purity. 

.  ,      2  '  ^  From 

Digitized  by  VjOOQ  IC 


gsB      Some  Circumstances  relative  to  Merino  Sheep.      , 

From  that  time  to  the  present  the  opinion  of  the-  public, 
tometimes  perhaps  too  unwary,  and  at  others  too  cautious^ 
in  appreciating  the  value  and  adopting  the  me  of  novel  kinds 
of  sheep,  has  gradually  inclined  to  give  that  preference  to 
the  Merinos  which  is  so  justly  their  due.  At  first  it  was 
impossible  to  find  a  purchaser  willing  to  give  even  a  mode- 
rate price  either  for  the  sheep  or  for  their  wobi ;  the  shape 
of  the  sheep  did  not  please  the  graziers,  and  the  wool-sta- 
plers were  utterly  unable  to  judg^  of  the  merit  of  the  wool, 
it  being  an  article  so  many  tiroes  finer  and  more  valuable 
than  any  thing  of  the  kind  that  bad  ever  before  passed 
through  their  hands.  The  butchers,  however,  were  less  ti» 
morous ;  they  readily  offered  for  the^heep,  when  fat,  a  iair 
mutton  price ;  and  there  are  two  instances  in  which,  when 
the  fat  stock  agreed  for  was  exhausted,  the  butcher  who  had 
'bought  them  anxiously  inquired  for  more,  because  he  said 
the  mutton  was  so  very  much  approved  of  by  his  best  cus- 
tomers. 

It  was  not,  however,  till  the  year  1 804,  thirteen  years  aficr 
their  first  introduction,  that  it  was  deemed  practicable  to  sell 
them  by  auction,  the  onl  v  certain  means  of  plaicuig  animals 
in  the  hands  of  thos?  persoirs  who  set  the  highest  value  upon 
them,  and  are  consequently  the  most  likely  to  take  proper 
careoflhem.  The  attempt,  however,  succeeded;  and  the 
]prices  given  demonstrated  that  someat  least  of  his  notajesty^s 
subjects  bad  at  that  time  learned  to  put  atlue  value  on  the 
ben^efit  his  royal  patriotism  offered  to  them.  One  of  the 
rams  sold  at  the  first 'sale  for  4*i  guineas,«and  two  of  the 
ewes  for  1 1  guineas  each  ;  the  average  price  at  which  the 
rams  sold  was  19/.  4^.,  and  that  of  the  ewes  8/.  15^.  6d.  each* 

This  most  useful  mode  of  distribution  has  since  that  time 
been  annually  continued,  and  the  sales  have  taken  place  ia 
the  beginning  of  August.  The  last  sale  was  held  on  the  1 7th 
of  August,  1908i  when  the  highest  price  given  for  a  ram 
was  74/.  1 U.,  fof  an  ewe  38/.  17^.  The  average  prices  of 
rams  was  33/.  105.  id.,  of  ewes  23/.  12^..  5«/. ;— i-a  most 
decisive  proof,  not  only  that  the  flock  had  risen  very  mate- 
rially in  public  estimation,  but  also  that  the  sheep  have  not 
in  any  way  degenerated  from  their  original  excellence. 

The 
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'  The  wool  w«8  1^  6r8t  found  ta,W  quite  as  difficult  of  sale 
es  the  sheep  tfadnselves }  maaufaeturers  were  therefore  em- ' 
ployed  to. make  a  conskkrable  quantity  of  it  into  clotb^ 
which^  when  finished^  was  allowed  by  both  woollen -drapers 
and  tailors  to  be  quite  as  good  as  cloth  made  of  wool  im- 
ported from  Spain*  ^  But  even  this  proof  would  not^  satisfy^ 
the  scruples  of  the  wool  buyers^  or  induce  them  to  offer  a  - 
price  at  all  adequate  to  the  real  value  of  the  particle :  it  was 
found  necessary,  therefore,  to  have  the  wool  ^coured^  $ind 
to  sell  it  in  that  state  as  Spanish  wool,  which,  though  grown 
in  England,  it  really  was.  Thu^  managed,  the  sales  were 
easily  effected  for.  some  years,  at  a  ,price  equal  to  that  de- 
manded for  the  prima, piles  of  imported. Spanish  wool  at  the 
times  when  the  bargains  were  made. 

Time  and  patience  have  at  last  superseded  all  difficulties, 
and  his  majesty's  wool  has  iiow  for  some  years  been  sold  as  , 
clipped  from  the  sJieep's  backs>  the  sheep  having  htea 
washed,  and  the  whole  management  of  them  carried  on  ex- 
actly in  the  English  manner,  at  a  price  not  lower  than 
4 J.  6d.  a  pound,  which,  allowing  for  the  lobS  of  weight  in 
the  scouring,  costs  the  buyer  at  least  5^.  6d»  a  pound,  a  tol©^ 
rable  price  for  Spanish  wool  when  plenty  of  it  could  be  pro- 
duced, though  not  possibly  so  high  an  one  as  bug;ht  to  have 
been  given  or  as  will  be  obtained  for  the  Anglo-Negrete  pile, 
when  the  value  of  the  article  is  fully  understood. 

The  race  of  another  capital  Cavaila  has  now  been  added 
to  the  riches  of  this  countryj^  the  Paular,  and  the  draught 
from  it  is  larger  than  on  any  other  occasion  has  been  suf« 
iered  to  leave  Spain ;  the  animals  have  been  selected  with 
skill  and  attention,  thp  pile  they  belong  to  stands^at  the  very 
top  of  our  English  list,  and  the  sheep  have  been  most  for- 
tunately placed  at  the  disposal  of  our  most  gracious  king, 
who^e  shepherds  have  demonstrated  to  the  public,  in  an  ex- 
perience of  17  years  of  their  management  of  these  interesting  ' 
'animals,  that  they  can  not  only  continue  the  breed  io  its 
original  purity,  but  can  also  preclude  all  danger  of  degene- 
.  ration  in  the  article  of  wool>  What  more  can  be  wished  for 
on  this  head  ? 

That  spirit  of  patriotism,  which  induced  oiar  sovereign  to 
Vol..  33.  No.  l3Sr.  Jpril  1809,  T  declare . 
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declare  himself  the  protector  of  the*pumtf  •£  dw  Negrete 
rece^  wtU  ako^  k  is  most  eamesily  to  be^faoped,  imloce  Us 
'  majesty  to  extend  the  swaw  pnUcctim  to  ihe  newly  arrival 
Paitlars  ^  by  ibis  measure,  and  hy  tbi^  atone,  the  public  will 
be  effectually  goanlcd  a^ost  alijdafiger  of  the  admissioa  of 
mipiire  blood,  which  the  avatsce  of  ill-}udginjg  individtnis, 
^eelcing  after  a  prematare  improvetnent  of  the  carcase,  has 
toooftesiy  K  is  feared,  introdaced  into  our  Eoglieh  flocks. 
Thus  protected,  4be  twofold  treasure  oUalned  for  tbe  advan- 
tage of  his  subjects  by  his  majest^-'s  wisdom  and  ibrestght, 
WtU  become  a  perennial  fnuntain  of  Hroe  Merino  blood,  to 
which  those  agriculturists  who  are  wne  enoogh  to  adopt  the 
lureed  may  from  thne  to  time  resort,  to  correct  their  errors 
if  they  fall  into  bad  practices,  to  carry  on  their  crosses,  if 
any  such  are  found  to  be  advantageous,  to  the  highest  degree 
^perfection,  and  to  restore  the  originality  of  their  stocky 
if,  inconseciuence  of  any  unsuccessful  experiment,  it  should 
jiave  suflered  deterioration. 


tA,  'Remarks  on  M.  Burckhardt's  Contrivance Jbr  skorfen-. 
ing  Reflecting  Telescopes  j  with  a  new  Method  of  making 
Refracting  Telescopes  with  a  Tule  only  one- third  of*  the 
focal  Length  of  the  Object-glass.  By  David  Brewster, 
LL.D.  F.R.S.,  and  F.A.S.y  Edin. 

^      DEAR  SIK^  .     ^ 

In  the  Connaissance  des  Terns  for  1809,  I  observe  the  de- 
scription of  a  new  telescope,  invented  by  the  celebrated  M. 
Burckhardt,  of  an  interoiediale  nature  between  the  Gr^orian 
mid  Newtonian  telescopes ;  and  requiring  a  tube  only  half 
as  long  as  other  instruments  of  the  same  focal  length.  The 
large  concave  speculum  A B,  Fig.  I,  (Plate  IX.)  is  perfo- 
rated as  in  the  Gregorian  tjslescope,  so  that  the  diameter  of 
-the  aperture  ef  may  be  half  the  diameter  AB.  The  parallel 
-rays  Rm,  R»,  which,  after  reflection,  would  have  formed 
the  image  at  F,  are  intercepl^d  by  a  plane  spceulum  C,  per- 
pendicular to  the  axis  of  the  telescope,  and  of  the*  same  «ze 
iSiS  the  aperture  v/f^rdnd  .lure  reflected  back  ta  the  poi.0t  o, 
I  ^.    '         .^.    .*  i  where 
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fat  ^ortening  Rbflecting  Telescopes ^  (^c*  Q9i, 

where  an  image  is  formed^  and  viewed  with  the  ejre-glato  6. 
By  giving  a  smali  ificJination  to  the  plane  specuj^um^  the 
iaiage  may  be  ibrmed  at  A,  above  the  speculum^  withoui  a 
peribratron  in  its  cenlrck  •  ^ 

The  merit  of  ihU  mventlon  does  not  exclusively  bdong  lo 
tfce  French  astrononier.  The  sjime  principle  was  employed  in 
the  CDnstractronof  the  reflecting  telescope  more  thaA'  six 
years  ajgo  by  Mr.  Patersoh,  who  had  then  the  management 
of  the  Observatory  at  Edinburgh,  and  instruments  con- 
structed in  this  manner  were  advertised  for  sale  in  that  city. 
In  order  to  try  the  performance  of  a  telescope  made  on  this 
principle,  I  constructed  a  6mall  one  several  years  ago,  with-* 
out  perforating  the  concave  speculum  5  but  the  great  loss  of 
light  whfe^  the  plarfe  speculnm  intercepted  the  incident  rays 
that  would  otherwise  hav<  fallen  on  the  central  and  the  inoSt 
perfect  part  of  the  concave  one^  and  the  distortion  of  the 
im<jge  wh^n  the  great  speculum  was  inclined  a  little  and  the 
plane  one  placed  out  of  the  incident  rays,  inddced  me  to 
think  that  the-convenience  which  arises  from  shortening  the 
tube  eould  by  no  means  compensate  for  the  disadvantages  * 
with  which  it  was  necessarily  attended.  This  was  also  the 
opinion  of  the  late  celebrated  Dr.  Robison,  to  whom  Mr. 
JPaterson  showed  one  of  his  new  telescopes.  M.  Burckhardt, 
however,  seems  to  think  that  the  advantages  resulting  from 
shortening  the  tube  greatly  preponderate  ;  and  that  the  loss^ 
of  light,  which  I  have  before  seated,  may  be  remedied  by  en- 
larging the  aperture  of  the  concave  speculum.  The  Board 
of  Longitude  al  Paris  have  seconded  the  views  of  M.Burck- 
havdt,  and  have  ordered  a  telescope  to  be  constructed  on  the 
principle  already  described.  .         , 

As  this  subject  has  been  taken  up  by  the  French  astro- 
nomers, it  may  not  be  uninteresting  to  give  an  account  of 
two  other  contrivances  which  have  occurred  to  me  for 
shortening  the  tubes  of  telescopes.  If  instead  of  the  plane 
speculum  C,  we  substitute  a  coiivex  one  so  as  to  form  an 
image  at  O,  the  telescope  becomes  Cassegrainiam,  requiring' 
atttbeonly  abo^t  one- half  the  focal  length  of  the  cortcave 
-speculum.  This  construction  i«  preferable  to  that  which  i» 
described  by  durckbardi ;  be<iktfse  it  ijf  miicb  easi^  to  give  a 

T«  correct^ 
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f  dfi       A  Ikply  to  Bart  StaihopH,  on  his  Drfencd  of 

/xnreot  figure  to  a  eqavcx  ibati  to  ar  plane  specalnni ;  and  it 
.  13  well  known  to  practical  opticians^  ibat  the  errors  of  one 
.  spbcricft]  3pcciilum  often  correct  those  of  the  other. 

Tf  any  real  advantages  arise  from,  shortening  the  tubes  of 
reflecting  telescopes^  it  becomes  a  matter  of  importance  that 
refracting  telescopes  should  possess  similai'  properties.^  By 
mc^ns  of  the  following  contrivance  the  tubes  of  refractors 
;  may  be  so  much  shortened  as  to  be  only  one  third  of  the 
focal  length  of  the  object-glass.  A  plane  speculum  CD, 
whose  diameter  is  two-thirds  of  that  of  the  object-glass  AB, 
is  so  placed  that  CA  is  one-third  of  the  focal  length  of  AB« 
By  giving  a  small  inclination  to  CD,  the  rays  are  reflected  to 
a  second  plane  speculum  EG,  equal  to  one-third  of  the  dia- 
meter of  AB>  which  again  reflects  the  incident  rays  to  F, 
where  the  image  is  formed  and  magnified  by  the  eye-piece. 
.  In  this  construction,  the  only  disadvantage  is  the  loss  of  light 
occasioned  by  two  reflections ;  but  this  may  be  obviated  by 
increasing  the  aperture  of  the  object-glass,  and  is  by  no 
means  such  a  serious  evil  as  that  which  arises  in  M.  Burck* 
bardt's  contrivance,  from  the  loss  of  such  a  large  central 
portion  of  the  gr^t  speculum. 

1  am,  dear  sir,  your  most  obedient  servant, 

D.  Brewsteb. 
.  To  Mr.  Tilloch. 


LII.  A  Refill/  to  Earl  Stanhope,  on  his  Defence  of  certain 
Principl&s  and  Facts  erroneovdy  stated  in  his  Stereotyped 
^^  Principles  of  the  Science  of  Tuning  Instruments  with 
fixed  Tones.'*     %  iWr.  J okn  Far Ey.  ^     • 

•*  The  difTcrence  between  »maft  of  real  scieoce,  and  one  wKo  has  the  am* 
Bhion  to  be  thought  so,  is  very  great." — Earl  SxAapof  i. 


X 


To  Mr.  Tilloch, — Sir, 

HE  truths  and  principles  of  the  Mathematical  Sciences 

Are  not  in  any  instanpe  to  be  yielded  to  authority,  bowev^ 

imposing  it«  aspect ;  neilher  should  we  suffer  any  other  coa.- 

i$iiieration>,  Ipng  tp  restraiA  our  efforts^  in  defjCBdingtbey- 

00  »■  .  just 
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just  cause.  It  has  been  purely  out  of  regardaiid  tenderness, 
to  the  unfortunate  situation  of  a  musician  of  the  very  first 
nmk^  whose  mental  aberrations  had  been  Biuch  aggravated 
by  the  part  lie  was  led  to  take,  and  made  appear  to  act^  in 
'  explaining  and  defending  a  nobie  Earl's  reveries  on  the  sub*  i 
ject  of  Timing  musical  Instruments,  that  I  have  been  so  long 
kept  back  from  replying  to  such  parts  of  the  two  Letters 
of  Earl  Stanhope,  printed  in  your  Magaasine  (vol*  xxviii. 
p.  144,  and  xxx.  p.  34))  as  relate  to  the  scieiitilic  principles 
of  Tuning:  and  similar  feelings  towards  the  very  respectable 
individual  alluded  to,  alone  induce  me  to  refrain  from  again 
touching  on  the  two  **  Plain  Statements,"  and  the  *^ Narra- 
tive/* further  than  to  declare>  as  in  justice  to  Dr.  G/s  niu- 
sical  reputation  I  think  I  ought,  that  he  never,  I  believe, 
perused  or  saw  the  Stanhopian  "  Plain  Statement,'' mention- 
ed by  His  Lordship  in  vol.  xxx.  p.  Q5,^ previously  to  its  pub-^ 
licaiion*,  except  in  the  hands  of  Mr.  Ferguson,  from  whom 
he  refused  io  take  tlie  proof  sheets,  or  look  at  them :  but,  as 
Mr.  F.  himself  told  me,  directed  him  to  take  tiiem  again  to 
the.prhHer;  intending,  as  he  (Df .  C.)  has  often  told  me,* 
that  His  Lordship  should  be  responsible  for  what  he  had 
written  and  got  printed,  and  not  suspecting^  under  the  cir- 
cumstances, that  the. name '^of  J.  IV.  Calcott  would  be 
affixed  to  it  when  published.  After  this,  there  needs  no  more 
for  me  to  say  at  present^  than  request  those  who  happen  to 
have  the  two  pamphlets,  to  compare  them  together,  as  the 
worthy  and  unfortunate  Doctor  intended,  by  stitching  up  and 
distributing  them,  as  I  mentioned  Ju  a  former  communication. 

There  are  six  questions  touched  upon  in  His  Lordship's 
two  Letters  referred  to,  on  each  of  which  I  wish  to  be  in- 
dulged in  saying  a  few  words  : — rthese  are  shortly, 
1st,  Whether  a  monochord  board  should  be  divided  into  120 

or  100  parts? 
2d,  Whether  the  difference  qft/ie  lengths  of  string,  can  a^- 
'  curately  measure  the  interval' beiw ten  the  sounds  of  ^wo 

strings,  of  the  same  size,  weight,  and  tension  ? 


*  Indeed  I  saw  Dr.  C.  write  a  Note  to  you.  Sir,  to  this  effect,  in  Fcbnufy 
}8C8,  with  an  intent  that  you  should  publish  this  tact  in  your  Magazine. 

T3  3dj 
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fM       A  Meply  to  Earl  iianhope,  m  hh  Be/inceof 

ad,  Whcther/ottnorjf^  tdumm  are  t©  be  found  in '  pages 
•  7*aQd  f  2-  of  the  Steneotypc  panophlet  ? 
4tb»  Whether  the  intervals  called  the  four  tierce  wakes  art  of 

the  tame  or  d^trent  magnitudes  ? 
.5lb,  Whether  «9«a/  temperaments  of  successiYe  concords 

of  tl)e  same  ki^d^  produce  equality  in  the  rates  of  their 
.  ImiingP 
fith,  Whether  the  notation  of  musical  intervals  generally^ 

by  2^  f  and  m,  rather  than  by  their  cnost  simpk  ratios^  he; 

aoalfi^QUS  to  substituting  a  notation  by  scores^  dozens^  and 

oddy  m  place  of  the  uQiversally  received  dedmai  rtota^ 

iimP 

L-— In  addition  to  the  reasorw  I  have  given  at  page  19^  of 
yoK  xxvii.^  for  preferring  a  decimal  division  of  the  mono- 
chord^  I  have  furtlier  to  remark,  pn  what  has  fajlen  froni 
His  iiordship  (page  H4  of  vol.  xxviii.)  that  those  ^*  irnpor-* 
Saat  lengths''  which  His  Lordship's  scale  is  calculated  to 
show  in  round  numberSy  are  \f^xf^%\y  unimportant ;  for, 
what  person  using  a  monoohord^  other  Chan  as  a  play-*thing^ 
wants  to  use  the  scale  attached  to  the  string  at  ali,  in  tuping 
if  perfect  concord  of  any  kind  i  And  does  not  the  use  of  its 
scale  as  a  tuning  apparatus  wholly  consist,  in  either  setting 
or  taking  off  tempered  intervals  P  And  whether  is  it  easiest, 
to  set  a  triequal  quint  for  instance,  on  a  dectmal  scale  by  my 
pumber  •669482^,  or  on  His  Lordship's  scale  of  120,  by 

cf         ,         c      .'         2,008^8,8.504..  .^ 
means  of  his  vulgar  fractions  3  oooqqquq"  (Stereotype page 

^   71^70^247^5924.  yA  \ 

?W  or  107,10,927200+  \d  P:  ^  V  ^ 

IL— fJaave  maintained  (and  am  backed  by  alliiMitbema- 
tical  writers)  that  it  is  ratios  only,  and  not  lengths,  except 
of  such  things  as  in  their  nature  measure  ratios^  as  logarithm 
scales  &CC,  do,  that  can  define  mystical  intervals.  And 
though  His  Lordship  expressly  asserts  (p.  145,  vol.  xxviii.) 
that  ^^  deviations  from  perfect  intervals  aie  concisely,  as 
well  as  accurately  and  conveniently  expressed,  by  means  oT 
the  difference  of  the  lengths  of  wires,"  I  shall  take  the  very 
eipan>ple  which  he  alludes  to,  (Stereotype  p.  8,)  wherein  it. 
is  said^  that  1*44  tl^e  difference  of  two  strings,  of  which  the 

octave 

Digitized  by  VjOOQ  IC 


octave  lerigtti  is  130*00,  ,*^ shows  Ihe^rffte*^  of  Ifee  rierce' 

'■  '  '•  144 
wolf;  in  order  to  show,  that  j^^q^j  ipstqad  9^  exprqsipg^ 

an  interval  calkd  the  enharmQnic  AWi  (9t  £  -f  9  ip)  as  it 
ought  to  do,  represents  an  interval  exceeditig  0  oo»av«''by  » 
supctfluous  third  (39051:  +  77  f  +  93Bm) !   v  i    . 

Ill, — Five  columns  oefl^rtAy  appeared  lortpny  eye*,  wkea 
I  was  commenting  on  the  Steitiiifype  pages  f  &id  39, 'there- 
fore,  nnluckily  it  Should  seem^  I  i^^ntvc^vt^^Jvifef  bo^  have  f  . 
anywhere  said  or  insinuated,  that  His  Loi^dihtj!)  Wier^feiw* 
intended  to  represent  ^ve  wolpes^  besides  thai  jkddftcedl  by 
the  quints?  And  I  couJd  not  n^j'self  haVe  i«t«eridiedio  re-^ 
present  five  such  wolves^  when  his  Lotdsliip  i^s  severe  upod^' 
me  for  saying  there  are  hut  two  inf  ^141  Hia  LjoKtehip^^s  sav-^ 
casms,  about  dividing  12  into  5  aliquot  ''part s^  migbFt  ther«-r 
fore  have  been  spdred. 

IV.— My  arguments  for  the  exact  equally  of  all  Hi«r 
Lond^ip's  four  tierce  wolves^  (at  page  fiOQ,  voK  xxvii.)  re- 
tain their  force,  and  are  not  invalidated' by  •What  rtis^Lord-* 
ship  has  advanced  at  page  14^,  vol.  xxviii;;  where,  fortu- 
nately, His  Lordship  has  let  us  into  the  secretof  bis  blun- 
ders in  this  respect,  by  the  mention  of**  monochot'd  lengths,'^ 
showing,  that  when  His  Lordshr^p  argues  for  a^  complete  ^ 
distinciimi  between  his  tiefce  wolves,  as  to 'magnitudes,  a^ 
between  half-guineas,  half-crowns,  sixpences,  and  half- 
pence, he  had  no  better  ground  than  their  different  lengths 
on  the  monochord;  forgetting  what  T  had  endeavoured  tq 
impress  on  him,  under  the  second  head  above,  as  to  the 
fallacy  of  these  lengths  as  a  test  of  the  magnitudes  of  inter- 
vals. Could  not  His  Lordship  as  easily  <'  distribiKe'*  or  di^ 
vide  the  same  interval  iii  four  different  ways  in  his  C  G  D 
and  A  columns,  as  he  can  so  distribute  four  different  inter- 
vals? unless  he  confines  his  idea  of  equality,  to  nionci- 
chord  lengths,  as  then  of  course,  they  \v\n\]d  only  fit  wherd 
the  octave  and  thirds  are  also  of  the  proper  proportionate 
lengths  !  Absurdities,  to  which  His  Lordship  surely  could 
not  have  turned  his  attention. 

V. — I  did  think  it  possible,  when  writing  my  observa- 
tions page'201  to  203,  vol.  xxvii.,  that  slips  of  His  Lord- 
ly ship'^ 
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M4     ^  M^lg.to Emrl  Simh^^  m  his  Deface  qf 

|hip*8  pen  bad  oc^oaskniedhtl  appearing  to  advance  a  doc* 
trine,  so  opposite  to  ^11  that  had  been  demonstrated  by  Dr. 
Smithy  Dr.  Robison^  and  a  host  of  other  mathematical 
wrileri  ;  but  his  defc^nce  of  the  same  in  pages  150  to  \M, 
vol.  xjcviii.!  precludes  any  such  cbaritaUe  suppositions  in  fu^ 
ture.  The  scientific  termsy  or  rather  the  "  scientific  jargon,'* 
of  His  Lordships  I  certainly  do  not  understand,  if  by  that 
be  means,  that  I  am  to  recmve  tkem,  in  opposition  to  tbe 
authorities  above  quoted^  by  whom  His  Lordship  was  cer- 
*taiiiiy  npt  *^  obliged  to  uae**  his  new  terms,  for  they  have 
uaifbrmty  .and  consistemly  used  pulses  or  vibrations  for- 
what  Hit  Lordship  would  now  for  the  first  time  call  heats; 
and  what  he  would  exclusively  call  heatings  they  haye  gene- 
r^ly  called  beaisy  but  have  sometimes  used  beatings  as  sy- 
nonymous  therewith. 

Before  His  Lordship  took  pen  in  hand  on  this  subject,^  I 
well  knew;  that  the  rate  of  beating  increased  along  with  every 
increase  of  the  imperfection  of  a  consonance ;  but  His  Lord- 
•hip  is  the  only  one  I  eVer  heard  assert,  that  it  increases 
^^  As  the  imperfection  ijwreaseSy'^  which  is  no  more  true, 
than  that  iht  sine  of  an  angle  increases  as  the  angle  increases, 
or  that  gravity  increases  €Ls  the  distance  decreases.  HfS 
Lordship  refers  (page^  1^1})  to  an  example,  and  attempts  to 
prove,  that  th§  triequal  quinti^  DA,,  one  an  octave  above  the 
other,  ieat  equally  quick  :  let. us  therefore  see  what  evidencei 
numlers  furnish  in  this  case.  By  referring  to  my  table  in 
pag^.3,  vol.  XXX.  it  >yill  appear,  that  the  two  D's  vibrate  or 
.ej^cite  134*44  and  $68*83  complete  pulses  in  the  air  in  one 
second  of  time  respectively,  and  the,  two  A's  200*83  and 
401*66  pulses  respectively,  and  by  using  these  in  the  proper 
theorem  for  the  purpose^  we  get  1*666, beats  per  secoud 
made  by  the  lower,  and  3*333  beats  per  second  by  the  upper 
of  these  tempered  or  tri -equal  quints ;  the  one  just  double  of 
the  other,  instead  of  their  being  equal  as  our  noble  author 
has  maintained ;  and  ^hus  We  see,  that  no  "  beating  between 
the  two  beatings"  could  in  this  case  happen  even  in  theory, 
and  certainly  none  in  ^practice  could  be  expected  ;  for  who 
besides  Earl  Stanhope  ever  talked  of  hearing  beatings,  be- 
tween two  noises  wliich  themselves  ocqur  but   if  and  3| 

times 
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tupes  per  second !  or  not  above  one-eighth  bf  the  rate  neces* 
sary  to  constitute  continuous  or  musical  sound?  In  the 
case  of  pqitally  tempered  intervals,  situate  at  the  exact  di- . 
stance  of  atiy  of  the  concords  from  each  other,  it  is  gene* 
rally  true,  thai  no  "  beating  between  the  beatings"  either 
in  theory  or  practice  can  happen.  Suppose  for  instance,.  Hifl 

Lordship's  minor  sixth  C  A  which  is  flattened  about—  parti 

20  .  .  ' 

erf  a  comma  (not  ---as  printed  by  mistake  p.  195,  vol.  xxvii.)  j 

this  in  thfe  middle  septave  beats  22*6335  times  per  second 
(or  rather,  in  practice  won^t  beat  at  all,  but  produce  a  con- 
tinuous third  discordant  note) :  if  we  tune  another  similar 
or  equally  tempered  sixth,  on  a  note,  a  true  minor  sixth  below 
C  the  bass  of  the  former  one,  that  is,  on  His  Lordship's  first 
bass  £  :  we  shall  find,  that  this  will  beat  just  5-eighths  as 
fast  as  the  above,  or  14*1459  times  per  second,  but  no 
^  beating  between  the  beatings'*  will  take  place,  although 
each  are  qui.ck  enough  to  produce  them,  owing  to  their 
having  the  true  relation  of  minor  sixth  between  them,  and 
pot  because  they  are  unisons  as  His  Lordship  would  contend. 
Let  us,  however,  abandon  the  supposition  of  the  tempered 
sixths  having   basses  that  are  exactly  at    concordant    di- 
stances, and  tune  just  a  similar  minor  sixth  below  C  to  that 
whfch  His  Lordship  has  above  C,  that  is,  take  two  of  these 
Q\\is'in  succession;  then  we  shall   find,  the  lower  note  E 
making  151*79  vibrations  per  second,  and  the  tJth  EC  will 
beat  at  the  rate  of  14*3 144  times  in  a  second:  which  not 
bearing  a  true  concordant  relation  to  the  beating  of  the 
upper  6lh,  the  sounding  of  the  two  together  will  be  found 
.  by  calculation  to  occasion  a  '^  beating  between  the  beatings" 
at  the  rate  of  1-3477  per  second  :  thus  we  see,  that  a  **  beat- 
ing between  the  beatings"  may  happen  to  equally  tempered 
concords :    and  the  same  will  indeed  always  happen,  in 
theory  at ,  least,  to  the  ^  tempered  concords  of  which  Hit 
Lordship  treats  (although  His  Lordship  asserts  the  contrary) ; 
for  all  his  tuning  is  to  be  performed  by  perfect  intervals  ex- 
cept two  successive  hiequal  thirds^  and  three  successive  tri^ 
equal  quints,  all  of  which  wiJJ  have  sucji  a  **  beating  between 

the 
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the  beatings,''  and  of  course  so  acute  an  observer  as  His 
Lotttsbip  caimot  fail  of  perceiving  them :  and  will  be  ne- 
c^tated'  to  *^  beat''  a  retreat,  out  of  the  labyrinth  of  errbr 
Info  which  he  has  with  temerity  advanced,  instead  of  thinks 
itig  to  *^  beat"  hts  pretended  *'  fects"  and  ***  important  mu- 
sical truths'*  into  me,  or  any  one  else  who  has  the  least  pre- 
tensions to  mathemaiical  knowledge.    , 

VI. — I  have  here  to  complain  of  the  same  superficial  view 
of  the  aobject,  as  His  Lordship  took  when  comiiwnting  on 
decimally  divided  monochords  :  the  object  of  any  general 
notation  of  musical  intervals  cannot  be  to  represent  th*;  per- 
fect concords,  as  -J^  f ,  |,  f  ^,  &c.,  more  simply  than  they 
are  already  expressed,  but  for  comparing  inconcinnous  inter- 
vals, such  as  His  Lordship's  blequal  third  for  instance,  with 
any  other  intervals  :  if  we  examine  the  **  important  musical 
truths"  in  Stereotype  with  this  view,  what  do  we  find,  more 
than  that  the  biequal  third  has  an  approximate  ratio  of 
2,371,708,245 -f/   ;      «^x^   Tir  •  u .  ..        .f        -.u 

3,000,000.000     (P'S^  ^^>  •   ^^  :^^  ^^^  ^"^  ^"'f^^'^  ^^'^  ^** 

tte  triequal  quint  for  instance,  whose  ratio  is  stated  in  the 

.      3,008,208,850+  j  ,     • 

same  page,  vi2^.  ^-^g^^^^^^^^_,  and  are  desirous  to  lean* 

their  diffei-ence  or  the  inter\'al  remaining  after  tbe  former  is 
taken  from  the  latter;  iu  vain  do  we  search  the  recorfls'of 
**  musical  truths"  for  the  mode  of  accomplishing  thisl  pV. 
novice,  misled  by  the  term  "  difference"  in  the  last  column 
of  this  page,  might  think  his  work  easy,  aiid  attempt  to 
give  us  the  difference  of  these  fractions,  already  reduced  to  a 
common  denominator ^  for  the  purpose ;  but  on  discovering 
that  the  least  interval  had  the  largest  numerator,  here  our 
tyro^'s  exertions  would  probably  end.  One  a  little  more  ex- 
perienced would  discover,  that  it  is  a  ratio  which  is  to  be 
deducted,  and  recollecting  his  school  rule  for  the  division  of 
fractions^  would  proceed  to  multiply  the  denominators  and 
numerators  together  reciprocally,  when  after  proper  reduction, 
2,008,206,850 -f  ,,  ^^       ^  -  rr         i_  ,>        i 

-*  ^/^^^  ^^r  ■  ^voulcl  appear  as  the  ultimate  **  truth  "  to  be 
2,371,708,245-^  ' 

come  at. 

Now  those  who  have  done  mc  the  honour,  of  attending  to 

?  •  the 
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iht  new  notation  vol.  xxyiii.  p.  142,  would  at  once  discover, 
that  354-J-  S  +  7  f  +  30f  nj,  and^  5074-  2  +  4  f  +  18  m, 
represent  the  ti;iequal  quint  and  hiequal  third  respectively, 
*and  that  the  difference  of  these,  or  ll6|^  2  +  3  f  '+  I2f  m,  " 
admits  of  an  immediate  comparison  with  alt  the  various  iiv- 
icrvals  in  the  tab^e  in  pifaie  V.  of  the  ^ame  volume.  One 
fiimple  subtraction  would  further  show  it  to  be,  a  minor 
ibirrf  flattened  14^2  +  leva's  or  5^2  -f  -J-m  more  than  the 
diaschisma  or  quint- wolf  of  our  noble  author;  and  hundreds 
of  instance?  might  be  shown,  wherein  this  notation  give* 
$till  greater  facility  to  the  comparison  of  itUervals  with  very 
complex' ratios,  than  it  does  in  the  above  caee  ^  but  can  His 
Lordsliip  show  a  single  instance  (except  the  well-known  an<t 
useful  process  of  reducing  large  numbers  of  pence  ta  pooitds, 
shillings,  and  pence,  for  some  purf)oses  l^e  considered  siich,) ' 
wherein  Ai^  ingenious  notation  by  scorea,  dozens,  and  odd 
would  possess  any  advantage  over  decimal  arithmetic?  ana- 
logoosto  the  conversion  of  simple  ratios  by  the  n«w  riotationr 
into  three  elpmentary  ratios  (or  tur©  in  some  ca^s)  wbich 
^  I  have  effected  for  the  general  compatisions  of  intervals  ?  or, 
can  his  sapient  appnyi^ers  make  out,  similar  advantages  to 
reisuU  from  their  ^^  cubi*  "  and  ^^  measuring  rod  of  Ezekiel,'^ 
for  expressttig  the  Lapland  degree  ? 

I  have  not  dropped  m-y  design  of  entering  at  sotne  ftrture 
tiaae  ott  a  comparison  of  His  Lordship's  monochord  and 
e^al^beating  systems,  with  the  systems  of*  other  writers, 
particularly  those  which  His  Lordship  has  in  so  summary  a 
way  condemned,  as  I  originally  proposed^  by  the  help  of  a 
table  of  the  temperaments  and  beats  of  every  co/icoid  which 
canari^  in  each  system  respectively:  anda*;!  am  kindly 
assiftted.in  the  labour  of  these  cakulaiionip,  by  a  gentleman 
of  rtiore  leisure  than  myself,  with  whom  His  Lordship  is  wdl 
acquaiitUed,  he  has  in  the  mean  tinje  the  opjipnunity  through 
bim>  of  himself  anticip^ftkig  my  intended  comparisons,  and 
/of  giving,  any  further  support  to  hi^  systems,  which  such 
^comparative  evidence  will  warrant. 

I  am,  sir,  your  obedient  humble  servant, 

JohnFai^t, 

12,  Vpper  Crowa  Street,  Wesfcounstcr, 
March  14,  1S09. 

Lin,  On 
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LIIL  0;t  the  Motion  (^floating  Bodies  in  running  Water, 
^  By  Peter  BjkRtow^  iS^.,  of  the  Rcyol  Military  Aca^ 
demy,  Woolwich. 

To  Ma.  Tilloch,— Sir, 
In  your  M^azine  for  March^  I  have  observed  a  letter  from 
)V4r.  G.  Orr,  wherein  he  endeavoars  to  account  for  some  par- 
ticular circumstances  in  the  motion  of  floating  bodies  in 
xtinning  waters,  that  have  been  noticed  by  Capt*  Burney, 
and  which,  it  seems,  formed  the  subjectof  a  papet*  that  was 
read  before  the  Royal  Society.  In  order  to  accomplisii  this, 
Mr.  Orr  has  called  in  the  assistances  of*  the  inclined  plane, 
and  the  doctrine  of  gravity,  or,  as  he  calb  them,  the  laws  of 
matter  and  motion.  Mr.  Orr  will  excuse  me^  at  least  I  hope 
so,  when  I  inform  him  that  he  does  not  seem  to  compre- 
hend what  those  laws  are.  He  is  not,  perhaps,  aware  that,  in 
the  sense  that  he  attaches  to  them,  he  \&  reviving  the  old 
exploded  notions  of  Aristotle,  which  ever  since  the  time  of 
Galileo  have  been  knowia  to  be  erroneous  :-^tI^at  celebrated 
pbilosoplier  proved  that,  by  the  law  of  gravity,  all  bodies, 
whatever  their  magnitude  and  density  may  be,  fall  through 
equal  spaces  in  equal  times ;  and  wlttn  this  is  not  the  case, 
it  arises  from  those  laws  being  counteracted  by  some  other 
force  .Thusin  the  case  given  by  Mr.  Orr,  of  two  globes  of 
equal  magnitudes  and  difTerent  densities  rolling  down  an  in- 
clined plane,  were  they  left  solely  to  the  action  of  gravity ,^-. 
"  for  instance,  had  the  experiment  been  made  in  vacuo,  they 
would  both  have  descended  in  the  same  time;  and  the  reason 
they  do  not  i0  ordinary  experiments,  is  because  the  force  of 
gravity  is  counteracted  by  the  resistances  of  the  atmosphere; 
for,  both  bodies  having  equal  dimensions,  they  experience 
equal  resistances  in  their  descent,  and  consequently  that 
body  which  opposes  the  greatest  force  to  this  resialance, 
that  is,  the  heaviest  body,  will  diQScend  with  the  greatest 
velocity.  We  see,  therefore,  that  instead  of  gravity  being 
th^  cause  of  the  different  rates  of  descent  of  the  two  bodies, 
the  circumstance  must  be  attributed  to  its  laws  being  coun- 
teracted. Mr«  Orr  is  not  less  mistaken  in  considering  this 
as  a  parallel  case  to  two  bodies  floating  in  runnipg  water  ; 

for 
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far  in  the  former  case  the  bodies  move  through  a  medium, 
which  is  perfectly  al  rest  j^  and  in  (he  latter  the  medium  it* 
self  is  in  motion,  and  is  the  cause  of  the  motion  of  the 
bodies. 

Having  thus,  I  think,  satisfactorily  shown  that  Mr.  Orr's 
laws  of  matter  and  motion  are  not  sufficient  to  account  for 
the  circumstance  alluded  to  by  Capt.  Burney,  I  will  venture 
to  offer  my  own  conjectures  on  this  subject ; — but  this  I  do 
with  considerable  diffidence,  and  soliciting  a  correction  of 
any  errors  that  may  be  discovered  therein  by  any  of  your 
ingenious  correspondents. 

Let  us  then  snpj)ose  the  case  of  a  beam  of  timber  loaded 
at  one  end ;  and  let  us  conceive  that  in  the  first  instance  the 
beam  moves  parallel  to  ilsdf,  or  that  the  velocities  of  the 
two  end^  are  equal :  then  it  is  evident  that  the  heaviest  end 
will  acquire  the  greatest  momentum,  arid  consequently,  if 
the  beam. should  experience  any  resistance  in  its  motion, 
that  end  of  it  which  possesses  the  greatest  momentum  will 
x)ppose  that  resistance  with  the  greatest  effect,  and  will  thtfs 
be  thrown  foremost ;  and  this  will  continue  to  be  the  case, 
till  Hs  direction  coincide  with  that  of  the  stream. 

What  the  resistance  is  that  the  beam  experiences,  and 
from  what  cause  it  arises,  are  not  difficult  to  determine.  In 
such  a  river  as  the  Thames,  where  the  experiments  were 
made,  and  where  the  tide  is  constantly  ebbing  and  flowing, 
every  particle  of  water  cannot  be  supposed  to  move  with 
equal  velocities;  Small  eddies,  contrary  currents,  and  va» 
rious  other  circumstances  will  prevent  that  uniformity, 
'though  perhaps  they  may  be  imperceptible  to  the  eye  of  even 
an  attentive  observer.  This  being  the  case,  if  the  beam 
should  be  struck  by  any  particles  of  water  moving  in  a  con- 
trary direction,  or  should  the  beam  strike  any  that  are  at 
rest,  or  moving  in«  the  same  direction  as  itself,  but  with  a 
]€9^  Velocity,  any  of  these  circumstances  will  oppose  a  re- 
sistance to  the  motion  of  the  beam,  which  it  has  been  shown 
will  be  more  effectively  overcome  by  that  end  of  it  which 
has  the  greatest  momentum.  And. in  a  similar  manner  we 
may  account  for  the  motioii  of  the  two  barges. 

■Should- 
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Should  these  conjecture  be  thought  deserving  of  a  pkee 
in  your  next  Nmiiber,  they  are  very  much  at  yottr  service. 

Yours,  -.Sec, 

April?,  1809.  PeTER'BaRLOW. 


LTV.  MemQir  upon  the  Formation  of  the  Phosphoric  Ether, 
by  Means  of  a  particular-:Apparatm.     ^y  M.  Boullat,- 
Chemist,  hi  Paris, — Read  to  the  First  Class  of  the  Na- 
tional Institute  the  £3d  of  March,   1 807  *. 

OcHEELB  and  Lavoisier  had  rcpcaledly  tried  ^^4thout  suc- 
cess, to  transform  alcohol  into  ether,  by  the  action  of  th^ 
phosphoric  acid  ;  when  at  last  M.  Boude^  j"n.,  an  apothe- 
cary of  Paris,  published  a  Memoir  upon  the  subject,  ii> 
tome  xl.  tif  the  Annahs  de  Chimie,  The  phcenortiena  which 
he  describes  announce  a  real  action  belvyeen  the  acid  and 
the  alcohol,  and  manifest  several  circum^anccsp  which  ge- 
nerally accompany  the  process  of  etherification.  According 
to  his  own  admission,  however,  the  produce  he  obtained 
was  not  very  volatile,  totally  insoluble  in  water ;  and  although 
it  had  a  peculiar  smell,  it  did  not  present  the  characters  of  a 
true  ether. 

Convinced  by  various  trials  that  the, want  of  action  of  the 
concentrated  or  even  vitreous  phosphoric  acid  lipon  alcohol, 
was  particularly  owing  to  the  difficulty  of  uniting  thesis  two 
substances,  of  multiplying  and  prolonging  the  contact  of 
their  reciprocal  molecules,  I  resumed  the  experiments,  and 
the  hope  I  entertained  of  attaining  a  more  satisfactopy  resuh 
was  realized  by  the  following  experiment  : — 

To  a  tubulated  i;etort  placed  upon  a  sandbath,  I  adjusted 
a  bell-glass  also  tubulated,  which  communicated  by  a  Wel- 
ter's tube  of  safety  with  a  flask  filled  with  limewater.  From 
this  flask  issued  a  sec()nd  tube  which  proceeded  under  a  bell- 
glass  attached  to  the  hydro- pneuixiatic  apparatus. 

1  introduced  .into, the  retort  500  grammes  of  pure  phos- 
phoric aeid,  resulting  from  the  copibustion  of  phosphoru« 

♦  £roin  Annnlns  df  Chimi9y  tome  txii.  p.  15?. 

by 
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by  the  nitric  acid,  vitrified,  redtssolved,  and  redaced  by 
evaporation  to  the  consistence  of  hopey. 

I  afterguards  placed  upon  the  tubalure  of  the  retort  an  in- 
strument of  glass,  which  may  be  dalled  the  reservoir^  of  an 
oblong  form,  open  at  both  extremities,  each  of  which  may 
be  made  perfectly  air-tight  by  means  of  a  stop-cock.  From 
the  lower  extremity  issued  a  tube  which  descended  to  the 
bottom  of  the  retort,  and  entered  into  the  phosphoric  acid. 
The  upper  extremity  surmounted  by  a  funnel,  the  commu- 
nication between  which  and  tjie  reservoir  might  be  inter- 
rupted, had  also  a  small  aperture  with  a  ground  stopper,  ia 
order  to  let  out  the  air  when  it  was  displaced  by  a  liquid. 
(See  Plate  IX.   Fig.  3.) 

The  apparatus  being  thus  arranged,  carefully  lutedj^^  and 
the  first  receiver  cooled  by  a  mixture  of  ice  and  se^^salt, 
a  Arc  was  lighted  under  theretort,  increasing  it  gradually  so 
'as  i(\  heat  the  acid  to  95  degrees  of  Reaumur.  Five  hundred 
grammes  of  alcohol  at  40  degrees  were  then  introduced  into 
the  reservoir,  and,  by  means  of  the  lower  stop-cock,  drawn 
drop  by  drop  through  the  phosphoric  acid  warm  and  liquid. 
The  mixture  took  place  with  great  effervescence:  it  was 
<:oloured  black,  and  abundant  streaks  immediately  covered 
the  arch  and  neck  of  the  retort. 
.    The  fire  was  kept  up,  and  distillation  continued  to  dryness  : 

There  passed  into  the  bell-glass : 

1.  One  hundred  and  twenty  grammes  of  alcohol  feeWy 
etherized, 

2. -Two  hundred  and  sixty  grammes  of  a  white  light  liquor, 
of  a  lively  smell,  and  much  more  etherized  than  the  first. 

3.  Sixty  grammes  of  water  saturated  with  ether,  and  on 
which  four  grammes  of  a  lemon -coloured  fluid  floated  of  an 
eropyreumatic  smell,  very  analogous  to  that  which  comes 
after  the  sulphuric  ether,  and  which  is  commonly  distin- 
guished utidcr  the  name  of  sweet  oil  of  wine. 

4.  Another  liquid  of  a  foetid  insupportable  smell,  redden- 
ing turnsole  tincture,  .and  u'niting  with  effervescence  with 
fh«  carbonate  ^  potash .  »  This  combination  evaporated  ti> 
dryness  was  a  deliquescent  scaly  salt,  perfectly  resembling 
acetate  of  J)ot ash. 
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*  Limewater  became  turbid,  but  noi  until  after  tbe  disUI^ 
lation  was  over. 

Besides  the  air  in  the  A^essels,  a  gas  of  a  pungent  smell 
was  collected^  which  burned  with  a  white  flame,  depositing 
upon  the  sides  of  the  betl*glass  a  very  ahuiulant  charry  coat- 
ing :  this  was  a  little  eiher  which  had  escaped  coi^densation, 
passed  over  at  the  same  time  with  the  most  etherized  liquid 
product,  and  a  littte  before  the  white  vapours  which  an* 
nounce  the  presence  of  oil. 

There  remained  in  the  retort  a  vitreous  blackish  substance, 
composed  of  phosphoric  acid  and  a  little  charcoal. 

The  two  first  products  united,  of  the  weight  of  380  gram- 
mes, rectified  over  dry  muriate  of  lime  at  a  heat  of  about  50 
degrees,  furnished  about  60  grammes  of  a  liquor  having  the 
greatest  possible  resemblance,  in  point  of  smell  and  taste, 
to  the  purest  sulphuric  ether.  Like  the  latter,  it  marked  60 
degrees  in  Baume's  areometer,  the  thermometer  being  at  10^; 
it  was  dissolved  in  eight  or  ten  parts  of  cold  water,  was  ra- 
pidly evaporated  in  the  air,  entered  into  ebullition  at  thirty 
degrees  of  temperature,  dissolved  the  resins^nd  phosphorus, 
burned  witb  a  whitish  flame,  leaving  a  charry  residuimi,  and 
without  any  trace  of  acid  having  beeii  exhibited  jby  its  com- 
bustion over  the  surface  of  water. 

The  other  products  of  the  rectification  were  alcohol  slightly 
etherized  :  this  alcohol  when  again  passed,  in  the  manner 
already  shown,  through  the  phosphoric  acid  used  in  the  ex- 
periments, occasioned  the  formation  of  a  new  quantity  of 
ether  in  every  respect  similar  to  the  first. 

It  seems  to  result  from  the  preceding  facts,  and  from  the 
examination  of  the  above  products, 

lat,  That  the  phosphoric  acid  can  transform  alcohol  into 
a  perfect  ether  by  means  of  the  apparatus,  which  I  used,  and 
by  attending  to  the  precautions  already  described. 

2dly,  That  the  ether  which  result?*  from  tbe  action  of  the 
phosphoric  acid  upon  alcohol  is,  of  all  the  ethers  known, 
that  which  has  the  most  analogy  with  sulphuric  ether,  both 
with  respect  to  its  -properties  ayd  to  the  pbiepomena  ob- 
served in  its  preparation. 

hV.  M^ 
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JMIadness;— fln^vcry  8pccies»of  madness  there:  i«  a  peculiar 
^f&i»lber  ofi  deisireor  aversion,  which  is  perpetually^  excited 
m  t^rraind  with  all  itis  coimections.  In  some  constitutions 
tbi&^  is  connected  with  pleasurable  ideas  without  the  exertion 
of'SQisch  muscular  action,  inptfa4N's  it  produces  violent mu^ 
-culac  action  to  gaiii  or  *  aydid  the  object  of  it,  in  others  it  is 
attended  with  despair  and  inaction.  Mania  is  the  geneir|ll' 
word|for.4he  two  former  of  these,,  and  melaabbolia  fbi-  the  ' 
latter;  but  the  species  of  .them  are  i^  numerous  as  tfee  desii^$ 
auxl  aversions  of  mankind.  >    .    '  '1 

In  the  preseht  a^  the  pleasurable  insanities  are  most  fre^ 
.tqtuently  inducedby  supetstirious  hopes  of  heaven,  by  senti- 
meotai  love,  'arid  by  pergonal  vahity.  The  furious  insanities 
-by  pride,  .atuger,  revehge,  suspicion. .  And  the  melancholy 
ones  by  fear  of  poverty,  fear  of  death,  and  fear  of  hfell ;  with 
innumerable  others.  -t 

.  Quicc^uid  aguut  homi^^Sf  votum,  timor,  ira,  voluptas^ 
Gaudia,  discursus,  nostri  est  farrago  hbelli. 
,  -  •  JoviN.  i.  85. 

^  .  This  idea^  however,  which  induces  madness  or  melan- 
choly, is  generally  untrue  5  that  is,  the  object  is  a  mistaken 
.feet.   .  As  when  a  patient  is  persuaded  he  has  the  itch,  or 
.  venereal  disease^  of  which  he  has  no  symptom,  and  becomes 
-n>ad  from  the  pain  this  idea  occasions.     So  that  tlu:  object 
of  madness  is'  generally  a  delirious  idea,  and  thence  cannot 
'be  conquered  by  reason  5  becaue  it  continues  tobe  excited 
.by  gainful  sensation,  which  is  a  stronger  stimulus  than  vo- 
linofi.    Most  frequently  pain  of  body  is  the  cause  of  con- 
-vttliion,  which  rs  often  however  exchanged  for  madness  ; 
^  aad-a  painful  delirious  idea  is  most  frequently  the  cause  of 
.iBidnes^s  originally,  but'sometimes  of  convulsion.     Thus  I 
have  sMn  a  youn^lady  bei^ome  convulsed  from  a  fright,  and 
liieina  few  day&i  and  d  temporary  madness  frequently  ter- 
BUvtales  the  paroxysms  of  the  epilepsia  dolorifica,  and  an 
insani^  <tf  greater  perWftnence  is  frequently  induced  by  the  , 
pums  or  bfuitf^ftof  partu1ritioTi«'     ^       ' 
•  ^' Vol.  33.  No.  132.  Jpril  I8O9.  U  Where 
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Where  the  patient  is  debilitated  a  qukk  poise  tometknes 
attends  insane  people,  which  is  nevertheless  generally  only 
a  symptom  of  the  debility,  owing  to  the.  loo  great  expendi- 
ture of  sensorial  power ;  or^of  the  paucity  of  its  productioi^ 
«s  in  inirritativ^i  or  in  sensitive  itiirritated  fever% 

But  nevertheless  where  the  quick,  pulse  is  peraaaacolj^  it 
thow9  the  presence  of  fever ;  and  aa  the  madness  then  gene- 
raHy  arises  from .  the  disagteeaUe  setisatidns  attending  the 
fever,  it  is  so  far  a  good  syjnptom  ^  because  When  the  fever 
is  cured|  or  ceases  spontaneoiisly,.  the  insanity  most  fre- 
•fiiently  vanishes  at  the  same  tinw. 

;  The  stimukis  of  ^  much  volition  supports  insane  people 
Header  variety  of  hardships,  and  eomributes  tO'  the  cure  of 
diseases  from  debility,  as  sonietinnes  occurs  towards  the  end 
.  bf  fiQver^*  And,  on  ihi^  ssme  account,  tl^y  bear  large  doses 
of  medicines  to  procure  any  operation  on  them ;  as  emetics, 
and  cathartics,  which,  before  they  produce  their  effect  in  in- 
verting the  motipni^  of  the.  stomach  in  vomiting,  or  of  the 
absorbents  (^  the  bowels  in  purging,  must  first  weaJcea  the 
.  iiatural  actions  of  those  organs. 

From  these  considerations  it  appears,  that  the  indications 
of  cure  must  consist  in  removing  the  cause  of  the  pain, 
whether  it  arises  from  a  delirious  idea»  or  from  a  real  fact, 
or  from  bodily  disease;  or  secomlly,  if  this  cannot  be  done, 
by  relieving  the  pain  in  consec^eiice  ef  such  idea  ot  disease. 
The  first  is  sometimes  effected  by  presenting  frequently  in  a 
day  contrary  ideais  to  show  the  fallacy,  or  the  too  great  es- 
timation, of  the  painful  idea$.  sdly.  By  change  of  place, 
and  thus  presenting  the  stioiului  of  new  objects,  as  a  kmg 
journey.  3dly,  By  producing  forgetfulness  of  the  idea,  or 
object^  which  causes  tl^eir  pain  >  by  removing  ail  things 
which  recall  it  to  their  ^liiuls)  atid  avoiding  all  conversa- 
tion on  similar  subjects.  For  I  stippose  Ho  disease  of  the 
minfl  is  so  perfectly  cured  by  other  nieatis  as  by  forgetfulmas. 

Secondly,  the  pain  in  cons^uence  of  the  ideas  or  bo^y 
diseases  above  described  is  to  be  removedi^  first,  by  .evacitfi- 
tions,  as  venesection,  emetics^  and  cathartics ;  enddye&by 
large  doses  of  opium,  or  by  the  ve^figp  oooasionod  by  a  eir* 
culating  swing,  or  by  a  sea-voy^e^  whicb^  as  ttteiy  affect 
.  ,  tire 
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lAeMganso^iciMe  aswctt  ts  eneoi^  tl)e,8U>iDaob>  may 
coAJtiibute  to  aiis«iMr  both  indicatioiis  of  cure. 
-  Wfacre  maniacs  are  outfageous,  there  can  be  no  doubt 
but  coercion  is  ne^etsary ;  which  may  be  done.by  meant  of  a'  • 
sirait  wiiimeoat  i  which  dtiarms  them  without  hurting  them  | 
Md  by  tyttig  a  handkerchief  round  their  ankles  to  prevent 
Ibeir  escape.  In  others' there  can  be  no  doubt,  but  that 
confinement  retards  rather  than  promotes  their  cure ;  which 
is  forwarded  by  change  t>f  ideas  in  consequence  of  change  of 
ftlaee  and  df  objeotSy  as  by  trivetling  or  siiiling. 

The  cirenmstanees  whieh^  render  confinement  neoesMiry^ 
are:  first,  if  the  lunatic  id  liable  to  injure  otben,  whiefa  most 
b^  judged  of  by  the  outmgelie^bas  already  comtnttted.  sdTy, 
If  he  is  likely  to  injure  bim$e)f ;  this  ai^o  niost  be  judged 
of  by  Ihcf  despondency  of  bis  itihid,  if  such  exists.  3^iy/If 
he  cannot  tak^  care  of  his  affairs.  Wher^  none  of  these 
circumstances  exiM,  th^i^  sbonld  be  no  confinement.  Tor 
though  the  mifstaken  idea  ctmlindes  to  exist,  y0t  if  no  ac- 
tions are  produced  inconsequence  of  it,  the  patient carniol 
be  called  insane,  he  can  only  be  leitotd  delirious.  If  evfeTy 
otiCj  who  possesses  miit^ken  ideas,  or  who  puts  false  iesti* 
mates  on  things,  ^2t^  liable  to  confinendfent,  I  kriow  not 
who  of  my  readers  migbt  not  tremble  at  the  sight  of  a  mad- 
house i 

The  inost  c<dhvenient  distribution  of  insanities  will  be  into  ' 
'general^  as  thania  mutabitis,  studium  in«ne,  and  vigiliaj^ 
and  ihto- partial  insanities.  These  last  again  may  be  subdi- 
vided into  desires  and  aversions,  many  of  w'hich  are  suc-^ 
ceeded  by  pkasUrjlble  or  painful  ideas,  by  fury  or  dejection, 
according  to  tT»e  degree  or  violence  of  their  exertions.  Henfce 
the  analogy  between  the  insanities  of  the  mind,  and  the 
convulsions  of  the  muscles  described  in:  the  preceding  genus, 
is  curibmily  eiiact.  The  convukioiis  without  stupor,  are 
either  ]u^'  stiffidecrt  tO>  ObKterat^  the  paiin  ^hieh  eOcasioni 
tbcimjf  or  aTe4W6c€feded  by  grt?ater  pStih^  iis  iil  the  convalsia 
doIoi^a.^Sef^he  ejiefrflcWshin  i)*emania'mutabilis  are  eith<*f 
^t  HilBKteil^tO  allay  th^^an^  t^bich  occasions  them^  atlid 
Ibe  pafi^hi  ^i^lto  borhparatively  in  a  quiet  state  ;  or  tho^e 
liJMrticma  ^ibHii  l^liiiiirfe^ideiks,  wfjicb  are  sticeted^  by  lii« 
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ryatas  d'ticoorses^  xir  omtragcous  acAoiu.  Tlietfttialiifiir  iain«^* 
or  reverie,  resembles  epikpsy^  in.Miiuch  tberojid^no 'Si^xia't**- 
lA&tyfla.lbe^flAinaili  of  external  objects.  VigtliAy^of  .wiVoh- 
fjahiean/^  may  t)frje0mpared.  to  the  ;gaiecaL  wrttbiog -of  the 
body;  which  is  ju^t  a  «ufitcient  c»»c^tt(m.to  rebevfirthe  pai^ 
vrhicb  occasioasiti.  Eroioin^aia  f  way  be  compdrcd  to  tnUr^ 
mu&^.or'  other  rtiuaculir^xi:(l«pa>my  without  ncHtph^^nbae^ 
qUjenft  pal« ;  aod.Jji»car  tO'cr^aip  «i' iivt  aiuscle»  of:,^he.leg, 
or  othffl*  fix^l  apAflip  with  subsequex^faja*  All  thefl^.cMt):vr 
cidences  coiUribuie  tp  9ho.\h^^ .  thlit  Ouc  id^ft^  jEwe  imotioas  of 
theis^tD^dia^iS  x>i!gam  of  sense  obtying  the  same <kw4  as  our 

,  Tb«  violeoc©  of  aciioai  .a^eo^i^pftnying  lo^^tHty  depeftds^ 
uiiKd)  on  th^  .edj4c«tiom  ofithetpeFson  \  those  who  have  been 
proudly  editQalod  :vHiih.iudrestflaii^d  paa$iotis^  are  liable  to 
gr^er  fury  ;.,and.tholuB  w.boai^  ediACisition  hfts  bjlen .  hurabley 
to  ^eater  despondency^  Where.  th«  delirioys  id(^  above 
de^pribed^  :pppdu<^e£^  .pjea^urabi^  s^QsatJons^  $A.  in  persona) 
faiiity'Ar:J'eUgiou$  enthuj^iasHi^  U  is  aloiost  a,,  pity  to  sna^h 
tj^m  from,  (heir  fool's  paradise^  and  reduce  them  agiiin  to; 
tl)(p  coiTin^Qti  lot  of  humanity ;  lest  they  sho^Jd  complain  oi 
tji^Jr-pure^  like  the  patient  described  in  Horace,- 


:  ,  T-^ r— —  Pol!  mfi  Ofa^stis,  amicy, 

'Non  scrvastis,  ait^'cui  sic  extorta  voluptas;*^ 
Et  demptus  per  vim  menti*  gratissimus  error !  , 

^  The  disposition  to  ios£^nity,  as  well  as  to.. convulsion,  i» 
^elifeved  to.he^»er^itary  ;  ftnd 'ujxonsequeuce  to  be  i^tflu^ecl 
in  .those. families  from  sligbler  caused  than  in  o^hers^  ,  Cot^ 
vulsions^  have  been  shown,  to  have  been  i»o«t  fr^quent,ly  irir 
Sliced  by,  pains  owing  tot  defect  of  stimulus^^ais  the  shiid« 
'4ering^from  cold,  and  not  from  pains  from  ei^pe^s  of  stim^^* 
kiSy  vybich  are  gener^ly  sucq^eded  by  infi^o^ma^iouj^i  But 
i^qsAniii^s  jtfc  on  the  conlfary  geijer^ly -indpced  tjy  paMis 
from  ex^e^s  of  s<imulu4»  :a^,fi;^i  the.toa  viqjen^l^ctipns  of 
<^ideaSff  ^s.ifn  qorpm^  aj^g^,  :wbijch  ij^.^M-iw^'^Hy  pf 
^rt  duratioii  5  fojF  jtisani-tief^en^|^a|ly^  4ba^h»^t  aUv^ys^i 
a^w;|e  from  pains  fof.thpprgaiisjofsen^p 5  byt;  co^^^l.sioiw  ge-^ 
H^l^,  thpug})  notaUMay«,.irqn^p^n?  ^^^%j^fgihg^n§^  or 
gknds^,An4  it  has  been  pncyiiqusly  e^plAip6|d|.>bi^t  )H9.t|g^  tb^ 
nyipfiJyfaH^  and  glands^  as  thi^stqmadx;^^ 

'i^  a  T  ^  paia 
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pAtitfrom  want  of  stimulus;  yet  that  the  organs  of  schae,  as 
the  eye  and  ear,  receive  no  pain  from  defect  of  stimulus*     ** 

Hence  it  follows,  that  the  consAtutions  most  liable  16 
convulsion,  arc  those  which  most  readily  become  torpid  in 
some  part  of  the  system,  that  is,  wWch  possess  less  irrita- 
bility 3  and  that  those  most  liable  to  insanity,  are  such  as 
have  excess  of  sensibility ;  >nd  lastly,  that  these  two  cir-* 
curastances  generally  exist  in  the  same  constitution.  I'hese 
observations  explain  why  epilepsy  and  insanity  frequently 
succeed  or  reciprocate  with  each  other,  and  'why  in  irritable 
habits,  as  scrophulous  ones,  are  liable  to  insanity,  ot  which 
I  have  known  some  instances. 

In  many  cases,  however,  there  is  no  appearance  of  the  dfs*- 
position  tOt  epilepsy  or  insanity  of  the  parent  being  tratis* 
mitted  to  i\^t  progeny.  First,  where  the  insanity  has  arisen 
from  some  violent  disappointment,  and  not  from  intem- 
perance in  the  use  of  spirituous  liquors.  Secondly,  where 
the  parent  has  acquired  the  insanity  or  epilepsy  by  habits  of 
intoxication  after  the  procreation  of  bis  children.  WhicK 
habits  I  suppose  to  be  the  general  cause  of  the  disposition  to 
insanity  in  this  country.  s 

'  As  the  disposition  to  gout,  dropsy,  epilepsy,  and  insanity, 
appears  to  he  produced  by  the  intemperate  use  of  spirituous 
potation,  and  is  in  all  of  them  hereditary;  it  seems  probable, 
that  this  disposition  gradually  increases  from  generation  to 
generaticTn,  in  those  families  which  continue  for  many  ge- 
ne rat1<ins  to  be  intemperate  in  this  respect  ;  till  at  length 
thes€  di«ease^  are  produced ;  that  is,  the  irritability  of  the 
system  gradually  is  decreased  by  this  powerful  stimulus,  and 
the  sensibility  at  the  sam^  time  increased.  This  disposition 
is  communicated  to  the  progeny,  and  becomes  still  increas- 
ed, Vf  the  same  stimulus  be  continued,  and  so  on  by  a  third  ' 
and 'fourth  generation;  which  accounts  for  tlie  appearance  ' 
of  epilepsy  in  the  children  of  some  families,  where  it  was 
never  known,  before  to  have  existed,  and  could  not  be 
asctibedto  tb«ir  own  intemperance.  A  parity  of  reasoning 
dhow»,  that  a  few  sober  generations  may  gradually  in  the 
saiheimsinner-festorc  a  duef  degree  of  irritability  to  the  familj^; 
aiftbdwr^a^  tHe'e^ces^oC^n^ibility.  .  *.  *  '  /  . 
'  '  -  -  Us  From 
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.  From  hence  it  would  appear  probable,  that  scropbula  and 
dropsy  are  diseases  from  inirritability;  but  thai  in  epilepsy 
and  insanity  an  excess  of  sensibility  is  addedi  and  the  two 
faulty  temperaments  are  thus  conjoined. 

ColicaJlaiulenkL.—Th^  flatulent  colic  ari^c^  frofii  the  loa 
great  distention  of  the  bowel  by  air,  and  consequent  pain. 
The  cause  of  ibis  disease  ^s  the  inactivity  or  want  pf  anffi* 
ciently  powerful  contraction  of  the  coats  of  the  bpwel,  to 
carry  forwards  the  gas  given  up  by  the  fermenting  alim^dt. 
Jt  is  without  fever,  and  generally  attended  with  cold  ex» 
Iremitics. 

It  is  distinguished,  first,  from  the  pain  occasioned  by  the 
passage  of  a  gall-stone,  as,  that  is  felt  at  the  pit  of  the  sto* 
inach,  and  this  nearer  the  navel.  Secondly,  it  ia  distin- 
guishcd  from  the  eolica  saturnina,  or  colic  ffop;i  lead,  as 
that  arising  from  the  torpor  of  the  liver,  or  of  some  other 
viscus,  is  attended  with  greater  coldness,  and  with  an  acb** 
iqg  pain;  whereas  the  flatulent  colic  being  owing  to  disten- 
tio^  of  the  muscles  of  the  bowel,  the  pain  is  TOore  acute, 
and  the  coldness  less.  Thirdly,  it  is  distinguished  from  in- 
flammation of  the  bowels,  or  ileus,  as  perpi^pal  vomiting 
and  fever  attend  this,  Foiirthly,  it  is  distinguished  from 
cholera,  because  that  is  accompanied  with  both  vomiting 
and  diarrhoea.  And  lastly,  froip  the  cplica  epileptiei^  or 
hysteric  colic,  as  that  is  liable  to  alternate  with  qpnviilsioni 
and  sometimes  with  insanity ;  and  returns  by  per'vodfli^ 

M.M.  Spirit  of  wine  and  warm  water,  onfc  spoonlul  of 
eajch.  Opium  one  grain.  Spice.  Volatile  alcali.  W^arm  fo- 
mentation externally.  Rhubarb. 

The  discriminations  here  merit  th^  utmost  prios^j  an4  are 
of  the  hfghest  use  to  the  practitioner. 

Colica  iuturnina. — Colic  from  lead*  The  pain  isfeltaboul 
thenavel^  is  rather  of  an  aching  than  acute  kind  at  .firsts 
which  increases  after  meals,  and  gradually  becomes  moife 
permanent  and  more  acute.  |t  terminates  in  paralyajs,  ^-i 
quently  of  the  muscles  of  the  arm>  so  that  the  hcoid  baojgi 
down  when  the  arm  is  extended  horizontally*  It  is  not 
2|ttended  withr  fever,  or  increase  of  heat,  Th^  »^  of  tb« 
disease  is  not  \yell  itsc^rtain^>  i(  prob«J)ly  i^to  mnt  pwrl 

of 
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ef  Hi^  lime,  as  a  pale  blueish  counteoance  and  deficiency  of 
bile  aometimes  attend  or  succeed  if,  with  consequent  ana^* 
•area;  but  it  seems  to  be  caused  ioHnediately.by  a  torpor  of 
4he  intestinal  whetlier  this  be  a  primary  or  eecoodjtfy  iffec* 
tion^  as  appears  from  the  constipation  of  the  bowels,  which 
attends  it ;  and  is  always,  prodticed  in  'consequence  of  the 
great  stimulus  of  lead  previously  used  either  internally  for  ^ 
length  of  time^  or  externally  on  a  large  surface* 

A  delicate  young  girl,  daughter  of  a  dairy  farmer;  who 
.  kept  bis  milk  in  leaden  cisiecdSi  used  to  wipe  qS  the  cream 
from  the  edges  of  the  lead  with  her  finger;  and  frequently, 
as  she  was  fond  of  cr^am,  licked  it  from  her  fiiiger.  Che 
was  seized  with  the  saturnine  colic,  and  semi<-paralytjic 
wrists,  and  sunk  from  general  debility. 

A  feeble  woman  ^bout  40  years  of  age  sprained  her  ancle, 
and  bruised  her  le^  and  thigh  ;  and  applied  by  ill  advice  a 
solution  of  lead  over  the  whole  limb,  as  a  fomentation  an4 
poultice  for  about  a  JFortnight.  She  was  th^n  seized  with 
the  colica  s^turnina,  lost  the  use  of  her  wrists,  and  gradu- 
ally sunk  under  a  genera)  debility. 

M.M.  First  opium  one  or  two  grains,  then- a  cathartic  of 
^enpa^  j^l^s  <Lnd  oil,  as  soqu  as  the  paiii  is  relieved.  Qlemii 
ricitii.  Alum.  Oil  of  almonds.  A  blister  on  the  n^veh 
Warm  bath.  The  9tin?«lus  gf  the  opium,  by  restpring  tQ 
the  ^owel  it$  natural  irritability  in  this  p^se  of  painful  torpor, 
^$ists  the  action  of  the  cathartic 

This  disease  is  generally  produced  by  lead  absorbed  by  the 
surface — for  ii^apy  praQtitioners  are  in  the  bahit  of  giving 
sugar  of  lead,  (§apcharum  Satqrni)  in  spitting  of  blood,  to 
a  Qon^ideraW^  ?3^toqt,  ac^  two  grains  a  day,  and  contjnue(| 
for  a  fortnight  without  this  diaease  being  produced*  Th^ 
Oi^^rs  of  white  lead  for  pajnt  ^r^  particularly  subject  to  this 
disorder,  an^  pa'\;fiters  from  pot  keeping  the  handn  clean  i 
^nd  ip  such  pase  the  author  of  these  memoirs  lias  foitpd  the 
hrghes^  U5e  in  ordering  ft  diet  of  fat  baopn — the  corrosive 
sublimate  (hydragyrus  piuriatus)  in  a  mixture  pf  tinpture  of 
bark,  an  gung^>  decoction  of  bark,  six  ounce?,  and  two 
drachms  of  powdered  bark,  with  two  grains  of  the  rppriafed 
pie|<Hiry,  of  wbjcb  a  table  spoonful  is  to  be  takep  night  ^nd 
'       Ua        '  morning 
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XDoming*— and  the  bowek  arc  to  be  fiif  t  relief  by  fbor 
grains  of  caiomd,  and  in  half  an  hour  a  table-^spoonful  of 
castor  oii^'to  be  repeated  every  two  hours  with  fonlentaftbns. 
This  practice,  so  successfully  employed,  of  niercvuy,  a&a  spe- 
cific in  this  disease,  appears  to  be  unknown  by  £^.  Dar,wtn. 

[To  be,  continued]     ' 


LVI.  Report  on  a  Manuscript  Work  of_  M.  Anejre,  ^^- 
merly  known  under  the  Name  of  P.  Chrysologub  de  , 
Gy,  entitled  A  Theory  of  the  actual  Surfece  of  the  Earth. 
By  MM.  Hauv,  Levierrb,  and  Cuvier.  Bead  to  the 
Class  of 'Mathematical  and  Physical  Sciences  in  the  Na- 
iional  Institute^  1807. 

[Continucdfromp.  173.J    ' 

About  the  commencement  of  the  18th  century,  it  began 
to  be  considered,  that  one  single  inundation,  however  vio-' 
lent  it  might  be,  could  not  produce  such  immense  effects, 
of  \vhich  every  day  developed  more  and  more  theii:  extent. 

It  was  then  necessary  to  admit  of  a  long  series  of  opera- 
tions either  slow  or  suddep  ^  and  those  geologists  who  still 
maintained  the  real  existence  of  a  deluge,  considered  it 
simply  as  the  last  of  the  revolutions  which  have  c.ontribute4 
to  bring  the  globe  into  the  state  >ye  now  see  it. 

This  step  once  taken,  hypotheses  were  no  longer  li- 
mitedf .  In  this  branch  of  natural  history  the  systematical 
method  of  Descartes  was  again  revived,  although  Newtoa 
appeared  to  have  banished  it  for  ever  from  the  physical  sci- 
ences. Every  one  conceived  a  principle  d>  priori,  or  founded 
solely  on  a  very  smafl  number  of  partial  observations,  and 
employed  his  skill  to  accommodate,-  well  or  ill,  the  facts 
.within  his  knowledge.  But,  by  a  fatality  hardly  ^n- 
ceivable,  in  the  midst  of  all'  those  efforts,  it  was  §ilmost  en- 
tirely neglected  to  extend  our  knowledge  of  facts ;  and  when, 
it  is  remembered  that  iJeibnitz  and  feuffon  were  among  the 
pbilosophers  of  whom  we  speak,  it  will  be  allowed  that  it^ 
was  neither  for  want  of  genius  nor  talents,  that  so  erroneous 
a  method  was  adopted.  -  ;      ^  ',  '      ' 

It  is  thus  that  the  number  of  systelns  pf  geology  is  so 
•  '*  '  !  s/  augmentedji 
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itngmented,  that  there  are  at  present  above  80,  and  that  it 
is  necessary  to  class  them  in  a  certain  order,  only  to  aid  the 
inemory  in  retaining  their  leading  principles.  Yet  the  ckr 
ample  of  some  of  the  ablest  philosophers,  during  the  last 
thirty  years,  has  contributed  so  little  to  prevent  additions  to 
this  long  list,  tliat  we  every  day  see  some  new  systems  ad- 
vanced, and  our  scientific  journals  filled  with  reciprocal  at- 
tacks and  defences  of  their  authors. 

How  can  so  many  men  of  talents,  replete  with  science  and 
integrity,,  be  so  discordant,  and  continue  such  controversies  ! 
The  reason  is  Very  simple  ;  it  is,' that  if  one  of  them  were 
right,  neither  he  nor  the  others  could  ascertain  it.  To  dis- 
cover if  a  fact  is  owing  to  a  certain  cause,  it  is  necessary  to 
know  the  nature  of  the  cause  and  the  circumstances  pf  the 
fact.  What,  therefore,  in  the  actual  state  of  the  sciences^  . 
are  the  authors  of  geological  systems,  but  persons  who  seeic 
the  causes  of  facts,  before  the  facts  themselves  are  known  ^ 
Can  we  imagifie  an  end  more  chimerical  ?  Yes :  we  are  ig- 
norant, we  do  not  say  merely  of  the  nature  and  disposition 
of  the  ititerior  of  the  globe^  but  even  of  its  most  exlerioc 
crust. 

^  The  researches  of  miners,  such  as  PaHas,  Saussure,  De- 
Kic,  Dolomieu,  and  the  school  of  Werner,  have  furnished 
us  with  §ome  important  general  observations,  although  not 
yet  incontestable,  on  the'primitive  mountains :  but  the  se- 
condary ones,  which  constitute  the  most  ernbarrassing  part 
of  the  problem,  are  scarcely  touched  5  and  the  principal 
points,  on  which  necessarily  depends  what  relates  to  clauses, 
are  yet  in  question.  We  could  cite  a  multitude  of  examples; 
but  to  be  brief,  we  shall  confine  ourselves  to  one  or  two. 

Have  organized  beings  lived  in  the  places  where  their  re- 
mains are  found,  or  have  they  been  transported  there  ?  Do 
these' beings  still  five^^  or  have  they  been  wholly  or  partly 
destroyed  ? 

Is  it  not  evident  that  the  system  of  supposed  causes  must 
^iffer  as  much  as  black  and  white,  according  as  these  ques- 
tions are  answered  in  the  affirmative  or  negative?  Never- 
theless, no  person  can  yet  answer  them  positively  5  ^ndvhat 
|s  still  more  singular,  no  philosopher,  I  believe,  has  6ver  susr- 
'   •       '    I  pected 
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pected  that  it  would  be  necessary  to  be  able  to  answer  them 
before  attempting  to  make  a  System. 

/Hence  the  reason  why  some  ^ill  have  millions  of  years 
for  the  formation  of  secondary  mountains^  while  othjers 
pretend  that  about  5000  years  ago  they  were  formed  in  one  2 
AH  the  intermediate  parts  between  these  two  extremes  hav^ 
Jiad  ilieir  defenders.         .      . 

There  already  exist  ten  ox  twelve  hypothecs  for  the  par-i 
tial  explanation  of  the  formation  of  the  basin  of  Paris,  yet 
not  one  of  those  who  have  formed  them  koQws  what  exists 
in  one  small  corner  of  this  basin,  which  contains  onry  a  few 
square  toises.  At  Grignon  there  are  600  species  of  unknown 
shells,  besides  40  or  50  that  are  supposed  to  be  known. 
This  fact  is  stated  by  M.  de  Lamarck,  after  several  years  re- 
searches. Neither  does  one  of  theoi  know  that  our  gypsum 
contains  the  bones  of  Id  or  15  quadrupeds,  which  neither 
resemble  those  seen  here  or  elsewhere ;  another  fact  which 
bas  only  been  ascertained  after  ten  years  labour. 

Judge  then  what  ought  to  be  the  explanations  coolly  ima- 
gined in  the  closet  by  persons  to  whom  these  two  little 
circumstances  of  the  phsenomenon  were  unknown.  How 
then  ought  a  learned  society  to  act,  in  order  to  extend  and 
improve  so  interesting  and  useful  a  science,  and  direct  it  to 
fcal  and  attainable  objects  ?  It  ought  in  this,  as  in  every 
other  science,  to  encourage  by  its  approbation  all  those  wba  , 
state  positive  facts,  and  preserve  the  ipost  rigid  silence  on 
<he  systyems  which  succeed  them.  In  thismanner  the  au- 
thors of  systems  treat  the  observers  or  collectors  of  facts^  It 
is  cgrious  to  see  them  all,  the  moment  any  discoveries  are 
made  by  observers,  ready  to  seia?e  them,  arrange  them  ac- 
cording to  their  own  ideas,  and  convert  them  into  weapons 
against  their  adversaries.  It  appears  as  if  anatomists,  to-. 
ologists,  and  mineralogists,  were  bqt  workmen  destined  tq 
furnish  materials  for  their  fantastical  fabrics. 

Happily  for  the  example  of  those  who  may  be  tempted  to 
pursi^e  such  a  course,  these  castles  jn  the  air  vanish  like  ap« 
paritions,  and  the  more  sc^Iid  edifice  raised  on  facts  and  in<« 
Auction  begins  to  appear.  Th^  plan*  if  we  may  so  speak^ 
is  already  traced;  me^  (^  judgement  at  thf  end  of  the  ]8t^ 

century 
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cealory  have  proposed  qoe«tions;  they  luTe  already  en* 
•wered  some^  and  have  indicated  the  only  means  by  whk^ 
the  remainder  may  be  resolved.  The  series  of  problems  if 
proposed^  and  nothing  but  enlightened  perseverance  19 
wanted  to  fill  up  the  outline  which  constitutes  the  science. 

It  is  not  foreign  to  the  object  of  our  report  to  present 
tiere,  as  an  example,  some  of  the  principal  objects  which 
appear  to  us  necessary  to  be  profoundly  studied^  in  order  to 
make  geology  a  science  of  facts,  and  before  attempting, 
with  any  hope  of  success,  to  answer  the  grand  problem  of 
the  causes  which  have  reduced  our  globe  to  its  actual  state. 
To  this  end  we  ought| 

1st,  To  search  if  the  division  of  great  chains  in  one  middle^i 
l^d  two  lateral  banks  or  dikes,  observed  by  Paulas,  and  dcT 
veloped  by  Delup,  is  invariable,  and  examine,  as  Ramond 
has  done  on  the  Pyrenees,  the  causes  which  sometimes  con- 
ceal them«  ^  * 

£dly.  To  examine  if  there  is  also  any  thing  certain  or  uni- 
form in  the  succession  of  secondary  strata,  if  such  a  kind 
9f  stone  is  always  below  such  another,  and  vice  versa. 

3dly,  To  operate  in  a  similar  manner  on  the  fossils,  de-« 
termine  the  species  which  appear  the  first,  and  those  which 
'ire  only  seen  afterwards ;  discover  if  these  two  sorts  never 
accompany  each  other,  if  there  arf  any  alternations  in  their 
iippearance ;  that  is,  if  the  first  found  appear  a  second  time, 
and  if  the  second  have  then  disappeared. 

4th,  To  compare  the  fossil  with  the  living  species  more 
mimitely  than  has  hither  been  done,  and  determine  if  there 
is  any  relation  between  the  antiquity  of  the  beds,  and  the 
similarity  or  dissimilarity  of  fossils  with  the  living  beings. 

5th,  To  determine  if  there  is  any  uniform  relation  of  cli- 
mate between  fossils  and  those  living  beings  which  most  re^ 
semble  (hem;  as  for  example,  if  they  have  migrated  from 
the  nonh  to  the  south,  the  east  to  the  west,  or  if  there  hav^ 
been  mixmres  and  irradiations. 

6th,  To  determine  what  fossils  \id^^  lived  where  tbey  ar^ 
now  found,  what  others  have  b^en  transported  there,  and  if 
Ibfsie  4C?i  in  thiji  respect^  uniform  rules  with  regard  to  \im 
stoata>  ffocrks^  or  clm^tes.  ,     .  ^    ^        . 
.-.{:  rth^ 
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-'\tth,  To  follow  miniiteJy  tltcir  (KWrre^^  sWaf^  throughout 
tWir  whole  exltfnt,  \<'hatcver  maybe  thtir*  dduWings,  in^W- 
lialions,  ntptUfes,  and  sldpings;  and'also  to  determine  what 
countries  belong  to  one  and  the  same  fonbalion,  and  whai 
others  have  been  formed  separately.' 

8th,  To  follow  the  horizontal'  beds  and  those  which  are 
inclined  in  one  or  different  ways,  to  detehnine  if  there  i«  any 
relation  between  the  greater  or  less  constancfy  in  their  hori^ 
£0ntal  position,  antiquity,  or  nature.  -   • 

9th,  To  determine  the  valleys  in  which  the  re-entering 
and  saliant  angles  correspond,  and  those  in  which  they  do 
not ;  also  those  in  which  the  strata  are  the  same  on  both 
gides,  and  those  in  which  they  differ,  in  order  to  discoter  if 
there  is  any  relation  between  these  two  circumstances,  and 
if  each  of  them  taken  apart  has  any  analogy  with  the  na* 
ture  and  antiquity  of  the  strata  composing  the  heights  which, 
limit  the  val|eys. 

All  these  points  are  necessary  to  its  elucidation,  if  we 
wish  to  make  geology  a  body  of  doctrine  or  a  real  science, 
independent  of  every  desire  which  we  may  have  to  find  an 
explanation  of  facts.  We'  dare  affirm  that  there  is  not  one 
of  those  points  on  which  any  thing  absolutely  certain  is  yet 
known,  ^very  thmg  which  has  hitherto  been  advaficedk 
being  more  or  less  vague.  'Fhe  greatest  -part  of  those  who  bav© 
treated  of  such  subjects,  have  considered  them  rather  as  they 
answered  their  system,  than  according  to  impartial  obsei^a- 
tions.v 

The  fosSils  alone,  singly  considered,  may  yet  furnish  mattCF 
for  the  study  of  30  years  to  several  indilMrious  philosophers  j 
and  their  connections  with  their  strata  wiU  stilt  require  as 
many  more  years  of  travel,  of  boring,  and  other  arduous 
researches.  ,  .:  .  -    -  '  •       : 

What  service  would  not  a  society  such  as  onrs  render  to 
the  natural  sciences,  if  it  succeeded  in 'directing  to  these 
long,  laborioiis,  but  determinate  researches,  tho^e  personfs^ 
with  an  ardent  desire  of  knowledge,  who  are  now-  likely  to 
be  led,  by  the  contagl(^i3s  example  of  many  men  of  merit,  ta 
(he  adoption  of  fey stenfjs  so  easily  created' ^ndW  flattering  to' 
vanity!  The  work  of  M.  Andre,*^leitttBincd  aCcoirdii%t6 
i'^        '  these 
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ttes/?  principles,  p^:e«^U  two  dUunct  paf,\&y' oj^ly  (mepf, 
which  fells  withjui  thy  prg^vince  )qf  .this-cJ^ss.:  .It  is  that  Jo,, 
which  this   philosopher  relates  his  observations  during  Jms^    •     , 
trajfel^.;  ^       ,       ^   •    ...r:      .  .    .^    =    •        '     .  :     •-  '.:.':  .   .  " 
'  Fajthful  to  thelaffsof  thp  religious  order  to.which/bfe 
l^eUwig^M.  Andre  ha^-U^v^rsed  on  foot  i^umerq^j^aiidex- 
leasiye  routes :  he  travelled  as  an  enlighten^  obs^ry^^  noted,  - 
with^care  the  elevat\piiiS(and  cavitijeg  of  tl^e  ^e^rth ;  thenaLiure 
of.sjtpnes,  and  their  r^atiye  posit ipi>.  to  each  other,  a^d  to 
tlje^  horiaon- ;  He  ba$^.ta^n  for  avin^de}  ^Jie  gepl^gist  yj^o 
first  ineritfd  thif  hoi^pur,  the  cde];)rated  ^au^ur^;^  U^^i* 
ta  say,  he  has  describjed  ia  a  precise  m^i^iter  alLthejy.otbi^QjtA 
which"  struck  bipi  ^jhji?  route;  in. the  ord^r  in  which; t^ey 
OQpurre^.;  .  ,    ,-  .:  ,     !'>,•    -  •'■...     .'..-;  /)  'r  ,      j  ' 

'^.jch^in-jof^  moun^fius  ti;avcrsed  ,and{  described jfviiJij.skat 
uuyrb.qar?,  fofn)^  th^^^splyect  o£:ja7gcp^ii^l>.,vi^w:|wVi<?b  JVI^ . 
Andre  has  not  failed  to  trace.  It  is  thus  ijb;a?t,  ii^«»hi|>itt  thfe 
v^jfr.oi^  the  Aljis  whicb,  he  hs^.  ^pes^.^adwhi^b  pBlpirehei|ds 
^s^ipace  between  S{.,Gp.tb^rd,aivi;?^fBwwd«  ^Heaftern 
w^fds. parsed  to  Jthje  Jura,  asec^nd^^y  ridge  veryjdiflfefi^rtil 
fr^m  ^the  Alpfr  ^vhich  J}e.  ej^ijmi^ed  frawi^th^  tall  pJrtl/e. 
^bQi^e  t9-th?  Xihipej^  lAi^t  is,  neai^lyjits  w^^  langt,b.' -Ttw 
Vo$g^/are;lh(?>th^Td.r>dge,  ^  part  of  whi(?h  was  €«m*iiil^ 
from  Epin^  ^  pijr^^i^w.'    Jd^  d^scribe^  the  ba«feifift  sfei 
psttjationAvhichfiU/th^  Qi]e  g[id<f,  fbrQjvs.  tli^   wal^t:IK):Jhe     ' 
Qpea^t?  and. 011^^19  x^ther  to  the<  j^jedi^err^neaft  ^  h^  jikewis© 
pa^^se^  from  the:^i3raijjit^)f  Salius  almp^  tp  Clun^  ^^c)Wbrv^^ 
'  ^xd  described  a  part  of  the  plains;  \vhiGh  \)nlte  ihejtAtlp^'jt,^ 
ihe^Jura,  and  those. which,  connxiencing  at  the  SadneiffQl-j 
low^.ifhe  course  of  the,  Rbh>^  ^^  ^^^^^burgh, 

Although  M;  AnU^f,  Ibroughoui,  the  whole  of.  \i\\t,  fin«r 
garl.  of  his  workj,  lVe,<^uently  aUudes  to*qpinions,wbiftb^b« 
e^deavour^  to  prove  in  the.  second,  it  is  not  the  less:yaluftWf 
for.  a grqat  number  of  interesting  iacts  ^y;bicb  he;det4ilsr.a»4 
^\c\\  are.ijii^epf^^FUt  of  ^lljs.yBt^m.  Suc-kin  tbe^fij^$it  pU^ 
ai?^  the  ci/ci^.. osi;,cirpu|ar'spaoe§  sunk  b&t\y^ii;a  higJ^iSh«Uer,«?4 
rpcks,  \yhi5^.j.hie  ./;;Qq^€ntly  pbfe^yeyi,  in  .the  Alp^.  >;Suj;^ 
also,  are  his  remark3  oivcer^inisplatpd  i^Jira^i^^fifoffflWlJ 
^  of  divers  l^J«rfa  a£  st£^|^  the  ,cwijiswoti^ip#ij*.Qf.j*^>j»st  . 
,  ^^     ',  necessarily 
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necegsfthly  h«ve  been  csrmd  off  by  tone  ctute,  atthoH^iib 
vestiges  of  them  can  now  be  found  ti  Ihi  feet  of  these  py* 

iMBlds^ 

In  Vallais,  M.  Andr6  describes  many  steep  banks  and 
erosions  of  the  water,  which  escaped  Saussure,  who  had 
seen  only  the  lower  part  of  the  cotmtry,  afid  that  during  no 

•  more  than  two  days.  Nevertheless  he  also  shows  that  tWt 
great  valley^  so  far  from  having  saliant  and  re-entering  an- 
gles corresponding  on  two  sides,  enlarges  and  contracts  al- 
ternately even  to  five  times.  In  general  the  articte  Vallaiais 
dne  of  the  most  complete  in  this  work,  M.  Andr6  having 
traversed  it  several  times  and  by  different  routes.  He  pointu 
out^  in  several  placed  of  the  Alps,  examples  of  schistose  layers 
twisted  or  bent  in  many  directions,  which  it  would  be  diffi- 
cult to  reconcile  with  the  common  theories.  In  general, 
however^  he  appears  very  little  favourable  to  the  idea  of  the 
displacing  of  strata. 

His  description  of  Mo»^  JSAmcls  precise  and  perspicuous^ 
and  will  be  read  with  interest  even  after  that  of  Saussure,  to 

*  whose  veracity  and  accuracy  he  renders  perfect  justice. 
With  the  same  care  he  has  described  St.  Goihard  and  iti 
tavirons.  He  remarks  that  the  highest  ridges  are  not  in 
4be  central  chain ;  a  similar  fact  occurs  in  the  Vosges. 
M«  Ramoncf  discovered  the  same  thing  in  the  Pyrenees. 

In  hi^  ^inscription  of  Jura  he  carefuHy  diatinguiihes  the 
compact  calcareous  rock  without  petrifactions,  which  forms 
the  central  fjarts  of  the  chain,  from  the  calcareous  congre- . 
gatton  of  shells  which  compose  the  lateral  ^d  less  devated 
part^  ile  observed  rolled  pebbles,  and  large  calcareous 
atones  worn  round  by  moving,  like  the  masses  of  granite  in: 
Ihe  Alps;^  the  latter  also  were  discovered  in  Jura,  although 
ttOt  believed  to  exist  by  Satissnre,  who  had  not  sufiiciently 
ttMmined  it.  M.  Andre  likewise  speaks  of  numerous  ca<* 
#ems  and  hollows  in  this  chain.  He  describes  its  glofiiers^ 
particulariy  the  lime  glacier  five  leagues  from  fiesangon.  Of 
this  he  gives  the  temperature  taken  at  different  periods  of  the 
year,  to  show  that  it  is  far  from  being  the  reverse  of  the  ex- 
Iftnfal  air^  as  some  persons  have  alleged. 

Mia  g^ttfarison  of  the  Alps^  of  Jura^  and  of  Vosges,  ii 

curious  { 
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ctiriotis ;  in  the  Alps  there  are  longittglitial  and  tranaversif 
ralleys ;  in  Jara  these  are  almost  all  longitudinal ;  in  the 
Vosges  almost  all  are  oblique.  We  know  that  the  Pyrenees 
Kave  a  fourth  structure^  and  that  the  valleys  there  are  very 
nearly  all  perpendicular.  The  Vosges  are  singular  for  the 
quantity  of  gres  and  of  puddingstone,  which  cover  their 
4s(^ated  summits,  and  which  ap(>ear  to  be  the  vestiges  of  aa 
immense  platform* 

'  From  these  details  it  will  appear  that  M.  Andr6  has  eare- 
fillly  observed  the  countries  over  which  he  has  travelled,  that 
the  facts  which  his  work  contains  may  be  very  valuable  to 
positive  geology,  at  least  in  what  relates  to  the  minerafl 
masses  5  and  although  he  was  not  particularly  occupied  with 
(he  fossih,  we  consider  that  he  must  take,  in  this  respect, 
a  distinguished  rank  among  observing  geologi.<it9. 

To  his  own  descriptions  of  the  countries  which  he  visited, 
he  has  added  several  extracted  from  the  best  aulhtfrs,  such 
as  Saussare,  Deluc,  Dolomieu,  Ram6nd>  and  Patrin,  on 
those  which  he  has  not  seen.  Hence  the  author  infers,  that 
there  must  be  a  great  analogy  between  distant  regions,  and 
4hat  the  theories  applicable  to  these  countries  must  be 
nearly  so  to  the  whole  earth.  A,i  the  conclusion  he  says^ 
something  of  fossils,  but  solely  after' other  naturalists.. 
Having  thus  established  his  data  with  great  care,  either  from 
his  ^wn  .observations  or  frota  the  most  respectable  authori- 
ties, M.  Andr6  proceeds  to  the  consequences  which  he 
thinks  must  result  from  those  different  facts.  After  what 
we  have  said  at  the  commencement  of  our  report,  it  will^ot.^ 
be  expected  that  we  should  pronounce  judgement  <»n  this 
part  of  the  work;  but  we  shall  not  abstain  from  giving  an 
idea  of  it. 

He  thfnks  that  the  actual  arrangement  of  the  surface  of 
the  earth  has  not  existed  from  a  x^ry  remote  epoch,  and  h& 
endeavours  to  ptove  it,  like  MM.  Deluc  and  Dolomieu,  by 
the  progress  of  depositions  (ilottlemen$),  and  by  that  of  de- 
com|)osition  and  formation  of  soil  {atierissenwts) ,  He  like- 
Wisethinks  that  this  arringement  is  totally  owing  to  a  c«u«e 
uniqij^^  general^, N)mfonii>  violent,  and  prompt;  and  ap- 
pears to  attfibiUe  to  this  caute  even  the  transport  of  foreign 
2  fossils^ 
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iaaails«'£[e  attetnpto  to  pioye  that  neither  vokbooes^  taiihf 
<quakeS|  rivers,  not*  curreott,  could  poisiUy  arrange  the 
nir^aoe  oftbe  earth.as  it  is  hi  the  plrfesent  day. 
\  Thtst  ideas  liave  also  been  ent^rtaiDed  by  several  celebrated 
«aitKajist8,  especially  whea  restricted  to  the  last  change  exr 
perieiiiQed  by  the.  (;artb.  Your  cowmiilc^  (tommissmres) 
even  feel  themselves  abje  personally  to  a<l^>pt  them  in  plwrt, 
ahhough  they  well  know  that  the  reasons  which  d^termin^ 
them  o^nnqt  have  the  same^  influe^iee  on  aM  the  wprkl^  Yet^ 
lor  the  reasons  which  ihey  have  before  stated,  they  do  not 
.^idhto  engj)rge  th^e  Class.to  pronounce  00  such  subjects^ 
JButr  they  do  pot'  hesitate  to  propose,  that,  the  Class  should 
testify  to  M.  Andre  the  esteem  w)iicb  it  owes  to  his  labo^ 
rious  researchegf,  anfd^to  the  enlightened  zeal  which  induces 
him  to  continue  his  useful  labours  at  so  advanced  an  age<. 
They  do  not  dou*>l  that  the  work  of  this  respectable  phjlo- 
jsopher  will  be  received  by  naturalists. as  a  collection  so-rich 
in  interesting  f?icts  ought  to  be.  ,• 


LVII.  Observdiians  ttpon  Sulterruneom  Heat,  made  in  tht 
Mina  of  PoutfaoueTTy  and  of  Huefgoal^  in  Britany^y  M 
Prance.     By  J.  F.  bAuBuissoN*. 

Xhbre  are  few  questions  in  {>hysics,  respecting  which  it 
is  n^re  necessary  to  be  in  possessiontpf  positive  and  well 
established  facts,  than  the  ten)perature  of  the  interior  of  the 
.globe,  taken  at  depths  which  it  is  in  our  power  to  visit-  I 
have  already  published  soii>e  facts  on  this  subject  with  re- 
spect to  the. mines  of  Saxony^  and  now  proceed  to  detail 
some  others  resulting  from  observations  made  last  summer 
(1 806)  in  the  mines  of  Poullaouen,  and  of  Huelgoat,  in 
jBriiany*  The  habits  to  which  I  have  been  ac>:ustomed  of 
ejcamining  thege  subjects,  added  to  my  knowledge  of  the 
coutitny,  having  enabled  me  to  cho^e^  with  some  discern- 
Hi*x»t,Ube  points  where  I  wished  to  a6c;ei;tain  th^  tempera* 
.Uise^il  hope  that  .the  facta  I  am  about  to  relate  will  not  lie 
Haintercsting  to  those  who  are  occupied  with  the  phyMca»af 

''    '       *  *  From- Aie  J*urt»Ai  <fM  Mmw,  tol,  «fi..p»  119.      -'     ' 
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tlie  terrestrial  globe.,  I'he  thermometer  I  Used  was  a  mer* 
curial  one,  and  graduated  into  twenty-four  parts,  tram  the 
freezbg  point  to  that  of  boiling  water.  It  was  inclosed  in 
a  glass  tube,  I  ascertained  by  experiment,  that  when  "it  in- 
dicated a  Certain  degree  of  heat,  and  when  it  was  removed 
abput  twelve  degrees  therefrom,  three  or  four  ininutea  were 
tequisite  if  it  was  dipped  in  water  at  ^he  freezing  tempera- 
ture^ and  eleven  or  twelve  miniites  when  held  in  the  air. 
According  to  t^ese  data,  at  all  times  when  I  wished  to  take 
the  temperature  of  a  mass  of  water  in  mines,  I  plunged  the 
thermometer  entirely  into  it  and  kept  it  there  five  minutes : 
when  a  mass  of  air  was  to  be  examined,  I  held  the  thermo^ 
niejter  a  quarter  of  an  hour.  All  these. observations  were  re* 
duced  to  the  centigrade  thermometer.  However  great  the 
care  and  patience  I*  bestowed,.  I  could  never  answer  pre- 
cisely within  a  qtiarter  of  a  degree* 

Ohservaiions /made  at  Poullaoueftm 

I  shall  begin  by  describing  the  position  of  the  place. 

The  mine  of  PouUaouen  is  situated  in  48^  17' 49^''  of  lati- 
tude, and  5°  55'' 57"  longitude  west  from  Paris:  its  orifice 
(St.  George's  pits)  is  i06  metres  above  the, level  of  the  sea. 
It  is  four  m^riametres  from  the  north  extremity  of  Britany, 
and  six  from  the  south  and  east  extremities.  The  country 
in  which  it  is  situated  forms  p^rt  of  the  tongue  of  land 
which,  in  the  form  of  a  roof,  the  ridge  of  vyhich  is  260  metres 
i^ove  the  level  of  the  sea,  advances  into  the  ocean,  and  cbn*^ 
filitutes  the  country  caljed  Britany.  The  district  in  which 
the  mine  is  situated  is  about  150  metres  above  the  level  of 
the  sea :  this  country  is  broken  up  in  every  direction  by 
falleys;  one  of  them  resembles  an  almost  circular  basin 
about  a  thousand  metres  in  diameter,  and  it  is  under, the 
soil  of  this  basin  (which  is  106, metres  above  the  level  of  the 
9ea)  that  the  mine  of  PouUaouen  is  wrought. 
[  According  to  the  law  followed  by*  the  heat  of  the  equatot 
at  the  pole,  the  mean  temperature  of  the  surface  of  the 
'^arth  at  PouUaouen  ought  tp  be   18*4^*-  .  The  elevation:  of 

*  I  have  been  led  both  from  theory  and  pbservation  to  use  an  ^lAJk'dinel^ 
simple  expression  describing  the  then^ometricaj  teii\peraturoof  aOy  pl?p^  the 
latitlide  bf  which  is  known.  -  This  expression  is,  S0-7<^  Cosfc  «;'^5  ^atitud?  j  pr 
with  a  sufficient  exactitude  in  the  temperate  zone,  SS^*  Cots.  ^  latitude. 

/  VqJ.  33.  No.  13^.  April  I809.  X  the 
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the  ground  requires  nearly  a  degree  of  diminution  s  ^  tbsit 
wc  may  estimate  the  mean  temperature  as  1 1'5*. 

My  observations  were  made  on  the  5tb  of  September  1806. 
During  the  whole  of  the  day  the  sky  was  serene  and  cloud- 
less. The  temperature  taken  in  thesh^de  at  mid-day  was  19*^. 
In  detailing  the  rest  of  my  observations^  I  shall  lay  down 
tbc  position  of  the  pointB  at  which  they  were  made^  as  well 
as  what  appeared  to  me  to  influence  the  temperature.  By 
the  side  of  each  thermometrical  expression  I  shall  give  the 
depth  below  the  surface  of  the  point  to  which  it  refers : 

1st,  In  the  6r8t  gallery,  called  the  level  of  50  feet^  near 
the  pit  by  which  we  descend,  in  a  place  where  there  is  but 
a  feeble  current  of  air,  a  little  water  which  was  upon  the 
ground  indicated, — ^Temperature  13*1®.  Depth  16". 

Sd,  In  the  gallery  of  St.  George,  under  the  intersection 
of  three  branches  of  the  ridge,  in  a  kind  of  culdesacy  far 
distant  from  the  place  occupied  by  the  miners,  where  there 
was  no  current  of  air,  but  from  the  upper  part  of  it  a  great 
quantity  of  water  filtered.  This  water  gave, — Temperature 
11'9^  Depth  39"-  • 

3d,  The  water  of  filtration  which  fell  into  this  gallery 
(St.  George's)  indicated,  on  being  brought  to  the  mouth  of 
the  pit, — ^Temperature  12'1**.  Depth  39"*. 

4tb,  Thirty-six  metres  lower  down,  at  the  kvel  of  la 
Boullaye,  towards  the  extremity  of  a  long  gallery,  where 
there  is  neither  a  current  of  air  nor  a  single  workman  ^  in 
the  water  I  found, — ^Temperature  1 1.'9®.  Depth  75". 

5th,  At  the  very  bottom  of  St.  George's  pit,  in  the  hole 
wherein  the  waters  collect  which  have  fallen  from  above; 
Ihc  water  indicated, — ^Temperature  1 4* 2^  Depth  142^; 

6th,  The  air  above  this  water, — ^Temperature  15°.  Depth 
J41". 

7th,  In  the  hole  at  the  bottom  of  the  pit  St.  Barbe,  (at 
the  other  extremity  of  the  mine,)  in  the  water  I  found, — 
Temperature  13-5°.  Depth  ISO". 

8th,  In  the  air  above  this  water, — ^Temperature  14*4% 
Depth  150". 

9tb,  The  water  of  the  old  excavations  adjoining, — ^Tem* 
peraturc  13-3*.  .. ; 
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MB;. The  waters  coming  froiti  the  6Itrations  (which  prin* 
oipally  take  place  in  the  upper  parts  of  the  ancient  works) 
are  cold  ;  and  as  they  form  the  greater  part  pf  those  which 
flow  into  the  pit  or  well  of  St.  Barbe^  they  are  the  cause  of 
the  little  heat  presented  by  those  which  exist  there. 

lOth^  In  an  excavation  not  far  disitant  from  the  bottom 
of  the  well  of  St.  Barbe  (called  the  furnace  gallery)^  the  sides 
of  which  are  almost  completely  covered  with  radiated  py- 
rites, partly  efflorescent,  the  thermometer  left  for  more 
than  a  quarter  of  an  hour  in  a  small  hollow  made  in  the 
midst  of  the  pyrites,  and  which  contain  a  good  deal  of  white 
sulphate, — in  this  case  the  thermometer  stood  at,— Tempe- 
rature U-e**.  Depth  140"^. 

1 1th,  When  afterwards  plunged  into  a  small  hole  whence 
a  very  Strong  spring  issued,  it  also  stood  at, — ^Temperature 
U-a**.  Depth  140™.. 

Consequences. — 1st,  Observations  2,  3,  and  4,  prpve  in- 
contestably  that  the  heat  of  the  rock  in  the  upper  parts  of  the 
mine  is  1 3%  as  the  waters  which  indicated  it  filtered  tl^rough 
the  rock ;  and  we  find  that  this  temperature  does  not  seij^* 
ifibly  differ  from  that*  pointed  oufby  theory.  If  the  first  Ob- 
servation gave  a  greater  heat,  it  is  because  it  was  made  in  a 
place  through  which  air  froip  without  continually  passes  ;  . 
and  this  air  was  warm,  the  experiments  having  been  pade 
at  the  end  of  summer. 

Sd,  Observations  5  and  6  also  show  that  the  temperature 
of  the  lower  parts  of  the  mine  is  mpre  considerable  than 
that  of  the  upper  parts.  If  in  deep  places  the  air  appears 
to  be  warmer  than  the  water,  it  is  probably  because  it  has 
preserved  a  part  of  the  heat  which  it  had  upon,  entering  the 
mine.  I  have  already  assigned  the  reason  which'  accounts 
for  our  having  in  Observations  7,  6,  9,  a  less  heat  than 
might  be  expected  fron^  the  depth. 

"  3d,  Experiments  10  and  11  show  that  there  are  cases  in 
which  the  presence  of  pyrites  does  not  produce  heat:  the 
))eat  indicated  in  these  cases  cannot  depend  upon  that  cause : 
in  the  pit  of  St.  George^  there  is  no  pyrites,  and  the  terppera- 
ture  is  the  same. 

Thus,  \i  we  abstract  every  extraordinary  cause,  the  Ob* 
X  8  servat- 
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sctrations  I  have  related  appear  to  me  to  Mncttcale  that,  ^t 
the  depth  of  150  metres,  the  temperature  is  at  Pouallouen 
3®  or  4^  higher  than  at  the  surface  of  the  ground* 

OhservationstnadentHnelgoat* 

Tlie  mine  of  Huelgt^at  is  situated  at  49*  1&'  17''  latitude^ 
and  6**  l'  A&'  of  west  longitiule:  \\^  orifice  (the  mouth  of 
the  pit)  is  173  metres  abov(5  the  level  of  the  sea.  It  is  situ- 
ated upon  a  broad  hill,  which  separates  two  valleys^  the 
depth  of  which  is  from  80  lo  90  metres. 

From  wh^t  we  fiave  said  as  to  the  latitude  and  elevation, 
we  may  Conclude  that  the  mean  temperature  is  II**. 

The  rock  like  that  at  Poullaouen  is  an  argillaceous  schisty 
2tnd  also  contains  several  strata  of  aluminous  stjhist. 

The  following  are  the  Observations  made  by  me  on  the 
5th  of  September,  being  on  the  same  day  with  those  made 
at  Poullaouen. 

Ist,  In  a  gallery  about  five  metres  below  the  one  by  whrch 
the  workmen  generally  enter  the  mine,  which  has  no  othc^ 
orifice  but  one,  and  which  no  person  has  entered  for  many 
years,  where  there  is  no  current  of  air,  the 'thermometer 
placed  at  its  northern  extremity  marked  in  about  20  mi- 
nutes,— Temperature  11^. 

After  having  descended  the  pit  called  the  Miners'  pit,  I- 
entered  another  pit  which  adjoined  a  gallery  absolutely  with- 
out any  communication  with  the  rest  of  the  mine,  and  in 
which  there  was  consequently  no  current  of  air. 

2d,  The  thennometer,  when  plunged  into  a  little  stag- 
'  nant  water  upon  the  ground,  rose  to, — iTemperatufe  12'2*** 
Depth  70". 

3d,  I  reascended  to  the  first  gallery,  and  in  the  water  of 
a  gutter,  in  a  place  through  which  a  current  of  air  passed, 
the  thennometer  marked, — ^Temperature  13* 7^.  Depth  60"* 

I  then  proceeded  southward,  to  the  spot  where  they  wtr€ 
then  working. 

'4th,  Tn  the  second  gallery,  a  little  way  from  t&e  pit  by- 
which  the  produce  of  the  mines  is  extracted,  in  a  place  where 
there  was  a  continual  and  strong  current  of  air,  a  little  stag-» 
nant  water  marked,— Temperature  ]  5°,  Depth  80"*.* 
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^lb>  In  the  fifth  gjallery,  the.lhermomoter,  plunged  into  .2^ 
water- tank  near  the  great  pit,  rose  to, — Temperature  17^f 
Depth  160*". 

6tb,  At  the  exlretpity  of  the  gallery  Na.,9T>  ^  g'^^^  quaja? 
tity  of  water  is  seen  to  issu^  from  the  rock  slightly  yittioUe; 
the  thermometer,  when  held  2^  quarter  of  ^n  hour  in  the  ii)id$^ 
^f  the  jet,  constantly  marked, — ^Teniperajlure  19*7^-  D^plh 

7th,  When  held  in  the  aw  on  one  si4^,  it  also  marked, — 
Temperature  19' 7®.  Depth  2ao"\ 

8th^  ^bout  ^  paces  nearer  the  mouth  of  the  pits,  the 
water  of  the  stream  formed  from  the  above  jet  stood  also 
^ty — ^Temperature  19'7^-  X)epth  230"*. 

The  bottom  of  the  mine  was  under  water  which  was  1$ 
metres  deep.  I  descended  through  a  small  pjt,  a  short  way. 
from  the  great  one,  to  the  level  of  the  subterraneous  lake. 

9th,  The  thermometer,  when  kept  for  a  quarter  of  ai^ 
hour  upon  a  plank  floating  in  the  water,  marked, — Tem- 
perature 18'8^  Depth  238"*. 

10th,  When  plunged  in  water  it  also  indicated, — Tem- 
perature 18' 8°.  Depth  238™. 

All  the  water  which  flowed  into  this  southern  part  of  the 
mine  proceeded  to  the  subterraneous  lake  from  which  it  was 
pumped  up. 

1 1th,  The  temperature  of  the  water  poured  into  the  gaU 
lery  No.  7,  from  the  pump,  was, — Temperatura  ]9*4*^. 
Pepth  180™. 

Proceeding  along  this  gallery  the  water  flowed  into 
another  pit  in  the  northern  part  of  the  mine. 

12th,  Here  it  mingled  with  a  small  quantity  of  water, 
the  temperature  of  whic?h  was  15°.  Depth  12a"*. 

13th,  And  when  the  ^hole  together  were  poured,  by  means 
of  pumps,  into  the  uppermost  gallpry,  they  marked,-p-Tem- 
perature  18'4°. 

We  have  here  two  classes  of  observations,  which  must  be 
jiept  distinct  5  namely,  those  made  in  the  northern,  and 
in  thje  southern  part  of  iheinine. 

The  former,  in  my  opinion,  indicate  the  naturj^^iemperar 
'  ture  of  the  soil.    No.  1,  being  made  20  or  30  metres  below 

X  3  the 
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the  surface  of  the  ground,  ought  to  be  regarded  as  giving  the 
Teal  degree  of  heat  of  the  surface  of  the  country  in  general. 
I  see  no  cause,  which  could  alter  the  temperature  naturally 
proper  for  this  place,  which  is  far  distant  from  any  working 
places:  one  thing  is  certain,  that  it  continues  the  same 
during  the  whole  year;  and  the  result  is  precisely  the 
same  as  pointed  out  by  theory.  Observations  e  and  3  also 
show  that  this  temperature  increases  in  proportion  as  we 
descend.  The  current  of  air  in  the  first  gallery  accounts 
for  the  trifling  excess  of  heat  we  remark  there  in  propor- 
tion to  the  depth. 

As  to  the  temperature  of  the  Observations  made  in  the 
southern  part  of  the  mine,  it  is  visibly  influenced  by  an  ex- 
traneous c^use  5  namely,  by  the  vitriolic  water  which  flows 
from  the  south.  On  digging  a  new  pU  100  metres  distant 
from  the  south  part  of  the  present  workings,  they  have  cut 
through  beds  of  an  aluminous  schistus,  which  has  a  very 
strong  styptic  tasre.  By  the  help  of  a  microscope  we  dis- 
cover ia  it  a  multitude  of  pyritous  points,  which,  by  their 
decomposition  and  their  action  upon  the  schistus,  have 
probably  produced  a  disengagement  of  caloric,  which  must 
have  heated  the  water  passing  through  these  beds.  The 
latter  not  being  very  deep,  communicate  with  the  atmosphere 
by  some  fissures,  while  decompositions  and  disengagements 
must  have  been  efiectuated  in  the  interior  of  the  earth. 

However  this  may  be,  it  seems  certain  that  it  is  by  pass- 
ing through  these  beds  that  the  water  must  have  acquired  a 
heat  of  20**,  a  heat  far  superior  to  that  which  agrees  with 
the  depth  at  which  it  is  found, 

I  shkll  also  here  observe,  that  if  we  ascribe  this  heat  to 
the  pyrites, .  they  produce  it  by  theip  action  upon  the  schis- 
tus.  In  the  observations  made  at  Poullaouen,  we  have  seen 
pyrites  in  a  considerable  quantity  occasion  no  particular  in* 
crease  of  heat.  J  shall  repeat  here  what  I  have  ^aid  in  an- 
other place :  I  have  seen  workings  of  pyrites,  and  I  have 
not  found  tKe  heat  sensibly  stronger  than  in  other  mines: 
thus  I  am  led  to  think  that  the  pyrites  in  a  mass,  at  least 
those nol^diated,  produce  no  subterraneous  heat:  but  those 
which  arp  disseminated  in  minute  particles  in  a  body  upoi% 

whicl^ 
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.  which  tbe  sulphuric  acid  can  have  an-  action,  act  diflerent* 
]y  when  there  is  an  accession  of  atmospheric  air.  I  have 
remarke^l  in  another  Memoir,  tl)at  it  is  not  the  coal  which 
containfl  ino«t  pyrites,  which  gives  in  the  inside  of  the 
mines  tlie  inflammable  gas  known  by  the  name  of  fire«^ 
damp,  but  rather  the  coal  which  contains  little  or,  none 
visible  to  the  naked  eye,  and  in  which  the  sulphuret  of  iron 
probably  exists  in  particles  not  discernible. 


LVin.  Method  of  ttscerlaining  the  Value  ofGroiving  Timber 
Trees,  at  diffeient  and  distant  Periods  of  Time.  By  Mr. 
Charles  Waistell,  of  High  Holbora  *. 

V^ONCEiviNG  that  the  Tables  contained  in  the  annexed 
papers  will  afford  useful  information  to  growers  of  timber, 
and  tfnd  to  encourage  the  growth  of  it  in  these  kingdoms, 
and  thereby  promote  the  vievys  of  the  Society  of  Arts,  &c. 
r  trust  you  will  have  the  goodness  to  lay  them  before  the 
Society,  as  I  have  formed  them  with  great  attention. 

Having  last  autumn  viewed  some  plantations  tnade  under 
my  direction  about  thirty  years  ago,  I  found  the  value  of  one 
oT  them  much  to  exceed  my  expectation.'  I  became  there- 
fore desirous  to  devise  some  means  of  estimating  what  its 
value  mght  probably  be  at  different  future  periods.  I  was- 
thus  led  to  construct  the  first  of  these  tables,  and  on  the 
completion  of  this,  other  tables  seemed  necessary ;  and  I  was 
thus  progressively  led  on  to  the  construction  of  the  whole.. 
For  this  purpose  I  searched  in  various  authors  for  the  mea- 
sure of  trees,  in  girt  and  height,  at  different  ages,  and  ob- 
tained similar  information  among  my  acquaintance.  Hence 
I  (Jollected,  that  the  increase  in  the  circumference  of  trees 
is  genially  from  about  one  to  two  inches  annually,  and 
from  twelve  to  eighteen  inches  the  annual  increase  in  height. 
Some  fall  a  little  short,  and  some  exceed  those  measures.     . 

♦  From  Transactions  qfthf  Society  for  the  Encouragement  of  Arts,  Manufap* 
tures,  and  Commerce^  for  1808.— The  gold  medal  of  tbe  Society  was  voted 
ttifkt,  Waiftell  for  this  commuaication. 

X  4  I  shall 
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I  shall  now  briefly  nt>tice  a  kw  of  the  AdvatiUge$  to-be 
derived  from  the  first  Table. 

1st,  The  first  Table  shows  every  fourth  year,  from  twelve 
years  old  to  a  hundred,  the  rates  per  cent,  per  ansMiin  al 
>\hich  all  trees  increase,  whether  they  gro^y  fast  or  8lowj|. 
provided  their  rate  of  growth  does  not  vary.  This  table  may 
be  the  means  of  saving  young  thriving  woods  from  being 
cut  down,  by  showing  how  great  a  loss  U  anstaiiied  hy  &IU 
ing  timber  prematurely  *. 

2d,  And  it  may  be  the  means  of  bringing  old  trees  to 
market,  by  showing  the  smallness  of  the  interest  they  pay 
for  the  money  they  are  worth,  a^ter  they  are  80  or  100  year^ 
old. 

But  this  table  shows  the  interest  which  they  pay,  only, 
whilst  the  trees  continue  growing  at  their  usual  rate.  Ii^ 
case  they  fall  short' only  a  little  of  their  usual  increase  in 
girt,  this  considerably  diminishes  the  rate  percent,  per  an- 
num of  their  increase.  And  trees  do  decrease  in  their  rate, 
of  growth  before  they  appear  to  So  so  f .  A'pale  and  mossjr 
bark  are  certain  indications  of  it. 

3d,  The  first  Table  may  also  assist  the  yalaer  of  such 
timber  as  is  not  to  be  cut  down,  but  to  Continue  growing, 
by  (Enabling  him  to  estimate  its  present  value  more  accurately 

♦  **  A  wood,  near  West  Ward,  in  Cumberland,  of  more  than  200  acres, 
wss  felling  ip  1794,  it  ^s  little  more  than  SO  years  old.   The  whofe  was  ctae    ^ 
away  without  leavii^  any  to  stand.'*    See  MiUcr*s  Gmrdener^s  I>ictiwwry,  lasi, 
ediUortt  wider  the  Head  ofJVoods, 

At  30  years  old  timber  pays  10  per  cent,  for  standing,  and  probably  thi^ 
wood  might  have  paid  7  per  cent,  per  annum  on  an  average  for  the  next  30 
years.  '        ' 

f  In  Mr.  Pringle's  Agricultural  Report  of  'Westmoreland  is  a  paper  of  th* 
Bishop  of  Landaff's*  stating,  "That  a  very. fine  oak,  of  82  yekrs  growth, 
measured  in  circumference  at  six  feet  from  the  ground,  on  X^t  •  27th  of  Oc- 
tober 1702,  107  inches,  and  on  the  same  day  of  the  same  month  in  1793,  it 
measured  108  inches.**  He  then  states  the  interest  it  paid  to  be  only  about 
2  p6r  cent.,  and  says*  this  tree  was  a  singularly  thriving  one.  It  is,  evident 
tliat,  with  all  this  appearance  of  thriving,  it  was  on  the  decline.  Ifor  if  jve 
divide  108,  its  inches  in  circumference,  by  82,  its' age,  we  find  its  average 
annual  increase  had  been  one  inch  and  a  third.  It$  falling  off  to  one  inch  f  e- 
dyced  the  rate  per  cent,  of  increase  one-fourth.  .  ' 

.........    ^  ,  -..  "''"/.-''tbaB^ 
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)i)iQn  i$  iistfafUy  dotte>  cfipeciaHy  wlien  it  is  itieifeasing  after  ^ 
*bigh  rate  ^r  cent,  per  annum  *^.  -         -      ^'  ' 
'  Tlie  Becond  Table  shtows  the  ratifc  per  cent,  to  be  the  same 
^in  the  first  Table^  though  the  annual  iticrease  is  more  both 
in  height  and  circumference. 

"  The  third  Tabl^  i§  calculated  Ip  show  the  numl>er  of  tree$ 
that  will  gtand  on  an  acre  of  ground,  at  the  distance  of  oue^ 
fifth  of  their' height,  (^hich  distaticeis  recoqantended  b/ 
Mr.  Salmon,  in  a  papnsr  in  the  Society's  34th  volunie,)  an4 
the  number  of  fei&t  (he  trees  will  contain,  both  those  to 
))e  cut  out,  and-  those  to  be  left  standing,  at  the  end  of  every 
four  years,  from  l6  to  §4  years  old,  supposing  they  increase 
12  inches  in  height  and  1  in  circumfiprence  annuiilly.  This 
fJistance  may  sqit  fir  trees,  but  will  be  too  near  for  oaks. 

The  fourth  and  fifth  Tables  show  th^  same  particulars 
Vvhen  the  trees  grow  at  greater  rates. 

;,  The  pixth  Table  is  palculated  to,  show  the  same  pacticulart. 
when  the  trees  are  ponstantly  thinned  duj.  (svery  four  ye^rs^ 
p  as  to  kaye  them  kt  the  distance  of  one-fourth  of  their 
height.  According  to  this  table  there  will  be  48  trees  left 
on  an  acre  when  they  are  120  years  old  j  and  it  seems  ge- 
nerally agreed,  that  from  40  to  50  full-grown  oak  trees  are- 
as jnany  as  have  sufficient  room  to  sand  on  an  acre^ 

The  seventh  Table  shows  the  same  particulars  respecting 
trees  which  increase  15  i?iches  in  height  and  If  inch  in  cir- 
cumference annually. 

The  eighth  Table  shows  the  same  particulars  respecting 
trees  which  increase  18  inche?  in  height,  and  two  inches  in 
circumference  annually. 

The  ninth  Table  shows  the  same  particulars  as, Table  6, 
Jill  the  trees  are  28  feet  high,  after  which  the  distance  is  in- 
preased  from  one-fourth  to  one-third  of  their  height. 

The  IQth,  Uth,  and  12th  Tables  show  the  annual  in- 
f:rea«e  in  boles  of  fi4,  32,  and  40  feet  long,  and  the  differ- 
ence of  their  Increase  at  the  same  ages. 

♦  A  fir  wood  of  more  than  30  acres,  and  about  90  years  old,  was  lately- 
valued  to  be  sold  with  an  estate,  by  several  eminent  wood-valuers,  without 
taking  into  consideration  its  rate  of  increa^.  It  was  then  increasing  after  the 
rate  of  10  per  cent,  per  annum,  and  probably  would  increase  after  the  rate 
Af  8  per  c^i^t.  on  an  average  for  th«  next  20  y^rs. 

■  To 
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To  these  Tables  succeed  comparative  statetnents,  showing 

the  number  of  feet  contained  in  boles  of  different  Ieng^» 

when  the  trees  are  60  years  old  ;  by  which  it  appears,  that, 

if  cut  down  at  that  age.,  the  longest  boles  are  npt  the  mo9l. 

profitable  to  the  growers  of  timber. 
And  I  have  added  the  valuation  of  the  plantations  before 

ailuded  to,  with  remarks  on  them. 
Having  finished  my  mtroductory  remarks,    I  conclude;, 

tnd  am,  .        Sir,  your  very  humble  servant, 

Charles  W-ii«TEU^ 


Talks  respecting  the  Growth  of  Timber. 
Calculations,  showing  every  fourth  year,  from  12  to   100, 

the  progressive  annual  increase  in  the  growth  of  ifees,  and 

gradual  decrease  in  the  rate  per  cent,  per  annum,  that  thp 

annual  increase  bears  to  the  whole  tree. 

The  whole  height  of  the  trees  i^  taken  to  the  top  of  the 
leading  shoot,  and  the  girt  in.  the  middle ;  but  no  account 
is  taken  of  the  lateral  branches. 

If  trees  increase  12  inches  in  height  and  1  inx^trcnmfereQce 
annually,  their  increase  will  be  as  undermentipned,  vi^ 
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In  Table  X.  of  the  increase  of  a  bole  of  24  feet  in  height, 
of  a  tree  growing  at. the  above-mentioned  rate,  it  will  be 
observed,  that  the  contents  at  24  years  of  age  are  the  samt, 
and  at  64  years  nearly  the  same  as  in  the  above  Table,  but 
the  contents  of  the  bole  at  all  the  intermediate  periods  ex- 
ceed the  above.  And  a  40  feet  bole  exceeds  the  above  con- 
tents from  44  years  {p  100,  as  may  be  seen  in  Table  Xfl. 
For  these  reasons  chiefly  Ldid  not  think  it  necessary  to  take 
into  consideration  the  decrease  in  height  that  takes  place  in 
trees  at  different  ages,  according  to  the  kind  of  iree  aad 
quality  of  the  soil. 

The  increase  per  cent,  per  annum  is  the  same  as  tlie  above 
in  all  trees  at  the  same  age,  whether  they  have  grown  faster 
or  slower,  provided  their  increase  in  height  and  thickness 
annually  has  not  varied  on  an  average.  The  progress  of 
trees  is  sometimes  greatly  retarded  by  insects  destroying 
their  leaVes,  by  unfavourable  seasons,  and  by  their  roots 
penetrating  into  noxious  strata.  But  these  accidents  cannof 
enter  into  calculations. 


Calculations,  showing  every  fourth  year  from  12  to  64,  the 
progressive  annual  increase  in  the  growth   of  trees,  and 
the  grafiual  decrease  in  the  rate  per  cent,  per  annum  that 
the  annual  increase  bears  to  the  whole' tree. 
The  whole  height  of  the  trees  is  taken  to  the  top  of  the 

leading  shoot,  and  the  girt  in   the  middle ;  but  no  account 

is  taken  of  the  lateral  branches. 

If.trees  increase  eighteen  inches  in  height,  and  two  inches 

in  circumference,  ann^ially,  their  increase  will  be  as  under- 

in^entioned,  viz. 
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Explanation  of  the  Construction  of  Tables  L  and  11. 
-    To  render  the  preceding  tables  easy  to  be  understood  by 
persons  not  accustomed  to  ealcfriatio'ns,  I  will  state  the  pro- 
cess of  the  operations  in  the  first  line  of  Table  II. 

The  height  of  the  tree  at  12  years  of  age  is  supposed  to 
be  18  feet  to  the  top  of  its  leading  shoot^  aud  24  inches  in 
circumference  at  the  ground,  consequently,  at  half  the  be^bt, 
the  circun)ference  is  12  inches, — one-fourth  of  this,  being 
three  inches,  is  calUid  the  girt.  The  girt  being  squared  and 
abtiliiplied  into  the  height,  gives  one  foot  one  inch  and  six 
par  <^  for  its  contents.  At  13  years  old  the  tree  will  be  19^ 
feet  b;  Mij  96  inches  in  circumference  at  the  ground,  and 
13  inches  at  half  the  height ;  one-fourth  of  13  givesSJ;  mches 
fov  the  girt.  This  oquared  and  nuthiplied  into  the  height, 
gives  one  foot  fiv.e  inches  aind  one  part  for  the  contents* 
Deduct  from  this  the  cont  nt^  of  the  tree  at  12  years  of  age, 
and  there  remains  three  inchu.^  and  seven  parts,  which  is  the 
fticrease  in  the  l>3th  yeir.  Then  reduce  the  contents  of  the 
tree  when  12  years  old,  and  the  increase  in  the  13th  year^ 
each  into  parts,  dividing  the  former  by  the  latter,  and  the 
quotient  will  be  3*76;  by  this  number  divide  100,  and  the 
quotient  is  26*5,  which  is  the  rate  per  cent,  of  increase  made 
in  the  thirteenth  year;  consequently  whatever  the  tree  oxight 
be  worth  when  12  years  old,  it  will,  at  the  end  of  the  13th 
year^  be  improved  in  value  after  the  i^^e  of  f6/.  105.  pet 
cent.,  of  in  other  words,  that  will  be  the  interest  it  will 
have  paid  that  year  for  the  money  the  tree  was  worth  the 
preceding  year,  % 

At  every  succeeding  period,  both  in  this  Table  and  Table  I., 
the  like  process  is  gone  through. 

[To  l>e  comiuued.]- 

LIX.  Proceedings  of  Learned  Societies. 

ROYAL    SOCIETY. 

April  13. — Earl  of  Morton  in  the  chair.     A  paper  by  the 
Rev.  Mr.  M^  Gregor,  on  native  arseniaCe  of  copper,  was  - 
read.    The  existence  of  this  substance  in  nature  has  long 
been  held  problemaCical,  and  its  discovery  in  amine  between 

50  and 

Digitized  by  VjOOQ  IC 


Hoyai  Society. -^Society  of  Antiquaries.  S8S 

$0anH  60  fathoms  below  the  surface  of  the  earth^jn  Corn- 
wall^ is  an  additional  stimulus  to  pursue  our  researches. 
This  mineral  is  of  a  pale  yellow  colour  ;  two  specimens  of  it 
were  analysed  by  Mr.  M'^Gregor,  one  of  which  contained 
69«— of  arsenic  acid,  and  26.'— copper;  the  other  72.— acid, 
and  28.— copper.  Some  muriate  of  iron  and  silica  were  also 
found,  but  they  are  deemed,  not  essential  to  the  mineral. 

April  20. — The  President  in  the  chair.  Dr.  Chi'sbolm 
laid  before  the  Society  some  particulars  respecting  a  race  of 
pygmies,  said  to  exist  as  a  nation  in  the  centre  of  the  island 
of  Madagascar.  A  M.  Baudin,  who  had  visited  that  island 
and  spent  50  days  among  them,  and  who  was  in  the  French 
West  Indies,  had  one  of  these  beings  preserved ;  it  was  a 
man  about  33  years  of  age,  measuring  only  32  inches,  but 
perfectly  proportionate  in  all  his'  parts.  A  child  of  a  year 
old  was  ^Iso  preserved  in  spirits,  and  measured  one  foot:' 
These  people  are  represented  as  being  much  fairer  than  the 
other  natives,  and  of  a  bright  copper  colour ;  they  are  also 
said  to  be  very  ingenious,  to  be  expert  with  bows  arid  aN 
iQws,  or  javelins;  and  to  be  hospitable,  humane,  and  gene- 
,  rous.  One  account  states  them  to  have  long  hair,  and  an- 
other short  and  woolly.  They  are  also  very  numerous,^ 
M.  Baudin  having  Seen  above  8000  in  one  town.  The  wo- 
men arc  s^id  to  have  little  breasts  and  almost  no  milk,  so 
that  the  children  are  fed  with  that  of  cows.  Dr.  Chisbolm, 
who  personally  inspected  and  measured  these  preserved  bo* 
dies,  concludes,  that  a  pygmy  race  should  no  longer  be  con* 
sidered  as  fabulous,  and  that  such  has  now  been  discovered  in 
Madagascar.  Some  other  French  voyagers  have  likewise 
mentioned  the  existence  of  these  singular  people. 

SOCIETY  OF  ANTIQUARIES. 

Monday,  April  24,  (St.  George's  day  falling  on  a  Sunday,) 
the  Society  of  Antiquaries  met  at  their  apart mcnls  in  So* 
mersel-place,  in  pursuance  of  their  statutes  Uiid  charter  rf 
incorporation,  to  elect  a  president,  council,  and  officets  of 
thp  Society  for.  the  ensuing  year :  whereupon— * 

The  Most  NoblrGeorge  Marquis  of  Townshend  and  Eari 
•f  Leicester;  F.  A.  Barnard^  Esq. ;  W.  BrayiEsq.^  Nicb, 

Carhsle, 
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Carlisle,  Esq. ;  F.  Douce,  E«q. ;  Sir  H.  C.  Englefield,  Bart. t 
A.  Haiiiilton,  D.D. }  S.  Lysons,  Esq.;  C.  Ord,  Esq.; 
M.  Raper,'Esq. ;  J.  Windham,  Esq.,  (eleven  of  the  Coun* 
cil,)  were  rechosen  of  the  New  Council ;  and — 

George  Earl  of  Aberdeen;  J.  Caley,  Esq.;  W.  Hamil- 
ton, Jun.  Esq.  ;^A.  B.  Lambert^  Esq.;  Charles  Lord  Bishop 
of  Oxford ;  R.  Pearson,  M.D. ;  T.  B.  Richards,  E<q. ;  Sir 
f . T. Stanley,  Bart.  5  J.  Syi;nmon8,  Esq. ;  H.N.Willis,  Esq., 
(ten  of  the  other  members  of  the  Society,)  were  chosen  of 
the  New  Council :  and  they  were  severally  declared  to  be  the 
Council  for  the  year  ensuing.  And  on  a  report  made  to  the 
oflScers  of  the  Society,  it  appeared,  that— 

The  Most  Noble  George  Marquis  of  Townshend  and  Earl 
df  Leicester  was  elected  President ;  William  Bray,  Esq., 
Trea^rer ;  William  Hamilton,  Jun.  Esq.,  Director;  Rev. 
Thomas  William  Wrightc,  A.M.,  Secretary;  and%fichoIas 
Carlisle,  Esq.,  Secretary  for  the  year  ensuing.     * 

The  Society  afterwards  dined  together  at  the  Crown  and 
Anchor  Tavern  in  the  Strand,  according  to  annual  custom* 


LX.   Intelligence  and  Miscellaneous  Articles^ 

v/n  the  25th  of  March  as  Mr.  John  Barnes,  a  Gravesend 
pilot,  was  proceeding  in  his  boat  to  the  Nore,  he  observed 
Ibe  sea  unusually  agitated  a  few  miles  below  Gravesend,  and 
approaching  the  spot,  he  perceived  a  whale  struggling  in  the 
water:  he  immediately  fired  a  swivel  three  dHTe^nt  times ; 
the  second  shot  struck  it  in  the  tail,  and  the  third  wounded 
it  mortally  in  the  body,  when,  by  a  violent  and  sudden 
plunge,  it  threw  itself  on  the  beach,  and  was  left  nearly 
dr}'  at  low  water.  Four  hours  elapsed  from  the  time  it  was 
wounded  until  it  was  perfectly  dead,  and  it  was  towed  next 
tide  to  Gravesend,  where  it  was  exhibited  during  four  days. 
It  was  then  brought  up  the  Thames  above  London  Bridge 
in  8  large  barge,  into  which  it  had  been  previously  put  by 
the  barge  being  scuttled  and  sunk,  and  afterward**  floated  to 
the  surface,  the  whale  having  been  first  towed  over  it  at  high 
water,  so  that  on  the  ebb  of  the  tide  if  wag  left  in  thabargp* 

The 
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^he  scuttles  were  then  plugged  up>  -ami  the  barge  floated  on 
the  retui:n  of  the  tide. 

This  is  the  only  animal  of  the  kind  s^en  in 'the  Thames 
since  the  year   1780,  when  a  whale  90  feet  in  length  was 
killed  near  the  saoDc  place- 
Many  seaqien  who  have  been  in  Greenland,  after  examin- 
ing the  whale  in  question,  pronounced  it  to  be  a  young  one 
not  exceeding  a  year  old  ;  yet  its  dimensions  were  as  follow  : 
Extreme  length  from  the  lower  jaw.  to  the  end  of  the  tail 
76  feet  six  inches ;  from  the  jower  jaw  to  the  end  of  the 
body  at  the  tail  69  feet ;  lower  ja\V  longer  than  the  upper 
jaw  1  foot  4  inches ^  end  of  upper  jaw  to  its  eye  14  feet; 
i'rom  the  upplbr  jaw  to  its  dorsal  tin  46  feet  2  inehes ;  length 
of  dorfsal  fin  at  the  ba8e'4  feet;  height  of  the  dorsal  fin  2  feet; 
from  the  body  to  the  end  of  the  tail  7  feet  6  inches;  extre- 
mity of  the  tail  15  feet;  circumference  of  the;  body  at  the 
dorsal  fin  21  feet;  eye  placed  from  the  spiracle 3  feet;  length 
of  the  mouth  from  the  jaw  1 6  feet  6  inches  ;  length  of  pec- 
toral fin  6  feet,  breadth  of  ditto  2  feet;  longitudinal   lines 
^  (almost  straight)  beginning  under  the  mouth  to  the  middle  of 
the  fish  ;  length  of  its  eye  5  inches ;  colour  of  its  laminte 
whitish  towards  the  back  behind  ;  distance  of  the  eye  to  the 
mouth  5  inches;  0|  feet  to  the  pectoral  fin  from  back  bone; 
outer  skin  peeled  off,   thickness  of  fine  writing-paper;  from 
one  eye  to  the  other  9  feet  9  inches ;  breadth  of  the  lines  oa 
the  belly  3  inches;  orifice  of  its  ear  3  inches  ;  from  its  eye 
to  its  ear  3  feet  2  inches.    It  is  pronounced  by  naturalists  to 
be  the  Balena  hoops ^  or  pike- headed  species. 

After  being  exhibited  for  about  eight  days  to  the  inhabi- 
tants of  London,  it  was  put  up  to  public  sale  and  produced 
^seventy-five  pounds. 

I^ECTURE«. 

Dr.  Clutterbuck  will  commence  his  Summer  Course 
oT  Lectures  on  the  Theory  and  Practice  of  Physic,  Materia 
Medica,  and  Chemistry,  on  Monday  the  5lh  of  June,  at 
Nine  o'clock  in  the  Morning,  at  his  House,  No.  1,  Cres- 
cent, New  Bridge  Street,  Blackfriars  ;  where  further  parti- 
culars may  be  had. 

-    *  METEORO- 
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FaENCH  Institute. 
JJCI.  Report  on  the  ponderous  Flint  Glass  intended  for  the 
Mqntffacfure  of  ^chromatic  Glasses.  PreserUed  to  the  In* 
stitute  by  M.  DotTFouROERAis,  Optician  to  His  Majesty 
the  Emperon  and  King. — Laid  before  the  Class  ofMathe* 
matical  and  Physical  Sciences,  by  Messrs.  De  f rony, 
GpYTON,  and  Kochon,  on  Tuesday  April  \o,  I8O9. 

W  E  know  that  the  invention  of  achromatic  glasses  is  one 
of  the  grandest  discoveries  of  the  last  century.  We  are  in- 
debted for  it  to  a  celebrated  geonjetrician,  who  has  enriched 
the  mathematical  sciences  with  the  most  astonishing  con- 
ceptions. In  ]747Euler  entertained  the  sublime  idea  of 
correcting,  by  the  employment  of  several  diaphanous  sub- 
stancesj(  the  aberration  resulting  from,  the  decomposition  of 
light  in  sphericak  glasses.  This  was  the  more  valuable^  be- 
cause philosophers  had  been  led  to  believe^  according  to  the 
experiments  of  Newton,  that  there  was  no  refraction  when 
there  wastio  dispersion,— thus  batnisbing  all  hope  of  destroy** 
ing  the  colours  in  glasses. 

Euler  informs  us,  in  the  Memoirs  of  the  Academy  of  Peters- 
turgh,  that  some  experrroents  made  upon  meniscus  glasses, 
the  concavities  of  which  he  filled  with  various  liquors,  proye4 
that  the  different  refrangibility  of  the  rays  of  light  could  be 
.diminished,  and  even  reduced  to  nothing,  (these  are  the  ex- 
pressions of  this  great  m^n,  whose  modesty  was  equal  to 
his  talents,)  by  employing  two  or  more  transparent  sub- 
stances. He  adds,  what  is  very  remarkable,  that  the  won- 
ilerful  structure  of  the  eyes,  which  represent  the  images  of 
objects  from  their  posterior  extremity,  suggested  to  him 
Xh^x  it  would  be  possible  tA  diminish,  and  even  to  annihilate, 
.1^1  the  defects  to  which  the  different  refraction  of  the  rays 
of  light  at  that  time  seemed  to  be  necessarily  subjected. 
**  Here  again,"  says  Euler,  "  we  recognise  the  power  of  the^ 
Peity,^as  well  as  his  infinite  wisdom/'  He  informs  us  at 
tbeisame  time,  that  his  opinion  was  attacked  by  John  Dol- 
]ond^  an  emincut  optician  of  Loudon  :  but  upon  some  ob- 
servations of  M.  Klingenstieme,  he  ascertained,  after  a^mul- 
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tiplicity  of  experiments,  that  the  great  inequality  of  the 
dispersive  powers  which  takes  place  in  two  kinds  of  glass, 
vulgftriy  known  by  the  names  of  flint*  and  crown  glaso^ 
was  sufficient  for  realizing  the  idea  of  Euler,  and  thereby 
good  achromatic  glasses  were  obtained.     Dotlond's  success 
procured  him  a' patent  in  17^9,  wich  was  called  in  questibn, 
liowever,  by  Val tines  m  Westminster  Hall.    Vahines  proved 
that  the  ingenious  Chester  Mor^all  had  constructed  glasses 
long  before  Dollond,  perfectly  achromatic,  and  of  an  im^ 
^ense  amplifying  power.     So  early  as  the  year  1754,  M. 
Ayscough,  an  optician  of  Lancaster,  possessed  one  of  thesfe 
instruments,  as  did  also  Dr.  Smith.    These  facts,  although 
but  little  known,  deserve  to  be  published,  and  were  authen- 
ticated by  lord  Mansfield,  who  maintained  DoIIond  in  hib 
privileges,  merely  because  the  benefit  of  a  patent  does  not 
'  belong  to  him  who  has  the  first  scientific  idea  of  an'  inven- 
tion, but  to  him  who  enables  the  public  to  enjoy  the  ad- 
vantages of  the  discovery. 

So  far  Mr.  Dollond  deserved  a  recompense;  and  the  cele- 
Iwated  achromatic  instrument  with  a  triple  object  glass  which 
he  presented  to  the  Royal  Society  .excited  a  great  sensation 
in  the  scientific  world. 

The  Academy  of  Sciences,  on  being  informed  that  instru- 
tnents  were  made  at  London  upon  the  principles  of  Euler, 
and  which  mragnified  one  hundred  times  the  diameter  of  the 
objects  with  the  degree  of  clearness  and  distinctness  requisite 
in  delicate  observations,  proved  by  ingenious  intjuiries,  that 
it  attached  the  highest  possible  value  to  the  new  discovery 
.  in  question.  Two  eminent  geotnetricians,  Messrs.  Clatfaut 
and  D'Alembert,  have  left  nothing  to  desire  upon  the  in- 
tricate theory  of  the  construction  of  these  instruments. 
They  fixed  the  spherical  curvatures  of  glasses  of  unequal 
•dispersive  forces,  which  reduce  to  the  minimum  the  aberra- 
tions of  refrangibility  and  sphericity. 

M.  Clairaut  afterwards  ascertained  by  experi'ments,  that 
the  lapidaries*  of  Paris,  who  endeavoured  to  imitate^the  dia* 
mondin  their  glassy  compositions,  made  use  of  a  kiftd  of 
glass  vulgarly  known  by  the  name  of  5/raf^j;  the  dispersive 
power  of  which  is  greater  than  that  of  flint  glass.  Bat  thll 
*      '  *  '  gliss. 
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glass,  to  which  an  artist  of  the  nain^of  iStrass  had  given;  by 
Iheans  of  the  oxide  of  lead,  a  gravity  equal  to  that  of  itiS 
diamond,  rs  generally  so  soft  {gelaitneux)  ^  that  it  is  very  diffi- 
cult tp^i^cceed  in  employing  it  usefully  in  the  manufacturi  6^ 
Achromatic  object  glasses,  which  require  glasses  not  only* 
perfectly  homogeneous,  but  also  blown  glasses,  acoording' 
to  the  remarks  of  "the  most  eminent  opticians,  who  have* 
discovered,  in  the  practice  of  their  art,  the  advantages  of 
these  blown  glasses  over  those  which  were  run  into  crucibles, 

M.  Loysel,  in  his  Essay  upon  Glass  Making,  ^ives  us 
the  composition  of  a  glass  imitating  the  dispersion  of  the? 
diamond  :  it  is,  he  informs  us,  with  100  parts  of  white  sand,* 
washed  in  muriatic  acid,  combined  and  fused  with  I50part# 
of  red  oxide  of  lead,  to  which  must  be  added  30  parti  off 
aerated  and  calcined  potash,  and  ten  part's  of  calcined  borax, 
that  the  lapidaries  produtie,  in  small  furnaces,  the  crystal' 
which  imitates  the  diamond,  and  which  has  the  sam*^ 
weight ;  its  specific  gravity  being  as  to  wafer  35  to  10.  The^  . 
Sometimes  add  one  part  of  oXide  of  arsenic';  but  this  corh-* 
position,  which  they  allow  t6  cool  in  crucible^,  producd^ 
but  very  small  masses,  which  cstn  only  be  used  iri  making* 
trinkets. 

If,  iri  the  origin  di  the  invention  of  achromatic  glasses,* 
M.  Clairaut  made  u^e  of  thi§  glass  iii  the  construction  of 
some  achromatic  object  glasses,  it  was  because  he  was  de* 
uirous  to  make  an  useful  a])plication  of  bis  formulse'  upon 
glassed  the  dispersive  power  of  which  was'  nliich  greatef 
tlian  that  of  flint  glasfe :  but  M.  de  I'Etang,  whom  he  chargcef 
with  this  work,^  remarked  to  hiifi  that  blown  glass,  such  as* 
ffmt  and  crown  glas^/  was  requisite  for  gbod  object  glasses/ 
On  this  account  the  Academy  of  Seienc^,at  the  suggestioa* 
df  the  govefnment,  who  were  unwilling  that* France  shoid4'' 
be  tributary  to  Englartd  in  the  article  of  glass,  proposed  irr 
17(56,  as  the  subject  of  a  prize  dissertation,  the  best  process- 
or inritating  in  France  a  ponderous  ^ass  exempt  fr'om  ailt 
defects,  and  having  all  the  proj)erties  of  flint  glass^ 

This  prize  was  grartted  in  1773  to  M.  Lcbaude,  the  ma- 
xlager  of  a  glasS^-work,  aiid  his  Memoir  was  printed  among* 
fixe  irf^ihoiKS  de»  Savats  Etrafigeres  for  1"774'. 

.  '^  Y  8  M.  Lebaudc, 
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M,  Lebaude^  on  this  occasion,  merely  produed  specimens 
of  ponderous  glass,  and  which  could  not  satisfy  the  wantft- 
of  opticians:  the  A6aden)y  was  therefore  obliged^  in  1786, 
V>  renew  the  same  subject  as  a  prize  dissertation,  and  the 
sum  offered  watf  ISOOO  livres.  In  announcing  the  subject 
proposed,  a  process  was  required,  by  means  of  which  the 
quantity  of  ponderous  glass  necessary  to  supply  the  wants 
«f  commerce  might  be  constantly  supplied,  and  without  the 
defects  of  flint  glass. . 

Since  the  above  period,  essays  have  certainly  been  pre- 
sented, but  they  were  either  too  imperfect  or  too  meagre  for 
attaining  the  essential  object  which  government  had  in  view  ; 
namely,  that  of  furnishing  France  with  all  the  ponderous 
glass  requisite  for  optical  instruments,  without  having  re* 
course  to  foreigners.  This  enterprise  was  not  unattended 
with  difficulties  in  its  execution^  because  the  heads  of 
great  gtass-works,  who  alone  could  enter  into  these  delicate 
and  difficult  inquiries  with  any  chance  of  success,  could  not 
flatter  themselves  that  the  sale  to  opticians,  of  ponderous  glass 
blown  without  any  defects,  was  likely  to  reimburse  them  for  , 
the  enormous  expense  this  degree  of  perfection  requires. 
This  consideration  is  sufficient  to  show,  that  we  cannot  as- 
similate simple  essays  with  works  which  should  serve  to 
vivify  and  extend  an  important  branch  of  industry  and 
commerce. 

M.  Doufourgerais,  manufacturer  of  glass  to  the  emperor, 
already  known  by  the  celebrity  of  his  manufactory  of  cry- 
stal glass  at  ]^ont  Cenis,  has  certainly  excited  a  lively  in* 
t^rest  among  us,  on  account  of  the  decided  preference  which 
the  produce  of  his  industry  has  generally  obtained  over  the 
glass  of  England  and  Bohemiai  although  he  had  to  surmount 
many  powerful  obstacles.  The  Institute  could  hot  view, 
without  extreme  satisfaction  the  works  on  a  great  scale  which 
this  ingenious  and  zealous  manufacturer  has  recently  exe- 
cuted. One  specimen  consists  of  600  kilogrammes  of  a  glass 
weightier  than  flint  glass.  It  is  9000  millimetres  thick,  and 
570Trcwtiat>etres  high.  He  has  already  sold  upwards  of  30O 
kilogrammes  of  it  to  opticians,  and  the  remainder  will  soon, 
be  bought  up  also,  without  the  price  being  adequate  to  the 
,1    . .  capital 
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fur  the  Manufacture  of  Achromatic  Glasses^        S4I 

capital  generously  sacrificecl  for  the  attainment  of  an  objett^ 
the  importance  and  utility  of  which  he  Icnew  bow  to  ap- 
preciate. 

We  shall  now  give  an  account  to  the  Institute  of  the  tia^ 
ture  and  quality  of  the  ponderous  glass  which  has  been  sub« 
mitted  to  our  examination. 

We  ought  to  premise,  that  the  most  cminetit  opticians  iit 
fully  satisfied  of  the  qualities  oJF  the  glass  in  question,  and 
that  a  great  number  of  achromatic  telescopes  have  been  madt 
with  it.  We  now  call  the  attention  of  the  Institute  to  i^ 
letter  to  M.  Doufourgerais  from  M.  de  Freminvillc,  chief 
engineer  of  roads  and  bridges,  who  is  specially  charged  with 
furnishing  the  telegraphs  and  th'e  navy  with  the  glasses  re* 
quired  for  the  observation  of  signals. 

'*  Pieces  of  glass  from  your  magazine,  taken  at  random^ 
and  subjected  to  the  necessary  operations  for  employing  then^ 
as  optical  glasses,  produced  object  glasses  comparable  \o  tht 
best  of  Dollond's  of  the  same  dimensions.  You  have  thertr 
fore  attained,  and  I  am  proud  to  bear  witness  to  it,  the 
highest  degree  of  perfection  ever  possessed  by  English  glass,, 
whether  I  consider  it  in  a  commercial  or  scientific  point  of 
view,  siiKe  in  your  article  beauty  and  utility  are  united  to 
cheapness/*  - 

This  impartial  testimony  from  a  person  well  acquainted 
with  optical  instruments,  we  are  happy  in  being  able  to 
corroborate  from  our  own  experience.  The  glass  made  by 
M.  0bufourgerais  is  heavier  than  flint  glass :  one  of  us 
measured  the  gravity  of  the  former  in  the  hydrostatic  ba- 
hance,  and  found  it  to  be  3,588  with  respect  to  distilled 
water,  while  the  heaviest  flint  glass  is  only  3,329. 

A  prism  of  the  glass  made  by  M.  Doufourgerais,  having 
an  angle  of  two  degrees,  ceases  to  colour  objects  the  instant 
we  place  it  against  a  prism  of  common  gla^,  (such  as  the 
blown  glass  made  at  Cherbourg,  which  differs  very  little 
from  crown  glass,)  when  its  angle  is  18  degrees  :  from  the 
experiments  therefore  of  one  of  your  committee,  it  appears 
that  the  dispersion  whiqh  takes  place  in  the  glass  made  by 
M.  Doufourgerais,  is,  to  that  observed  in  the  most  ponderous 
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{li^tg^asj^y  ^  36  to  thr^e.  Thp  mean  refraction  is  also  stronger* 
■^e^g.lfii,  while  that  of  flint  glas^  is  I60. 

We  caused  a  piece  of  the  new  glass  lo  be  cut  into  lenses  o£ 
J^PO  milliqi^tres  foQus;  antl  we  can  assure  the  Institute,  ibat 
tl^is  rigorous  examination  convinced  us  that  France  may  now. 
dispense  entirely  With  flint  glass  ii\  the  construction  of  good 
|c]^rpmatic  gl^sses^   so  necessary  in  the  naval  ^ud  military 
lervice*     The  above  glasses,  which  we  have  examined  an(^ 
English  glasses,   prove  that  the  eulogie?  we 
\  are  well  founded  :  we  do  not  mean  to  sayj 
when  taken  indiscriminately,  the.  glass  made 
jerals  can  be  used  for  the  large  object-glasses 
omers  in  delicate  observations :  in  this  case, 
^  it  would  be  necessary  to  pick  out  a  piece,  in 
order  {o.aypid  th^  air-drawn  threads  and  streaks  from  which 
blown  glass  is  rarely  free;  and  we  ought  not  to  require,  in  ^ 
Jargemass  of  glass,  a  perfection  which  is  perhaps  chimerical, . 
for  instruments  of  no  importance  in  a  commercial  point  of 
yiew,  however  valuable  in  scientific  pursuits.  We  must  ob- 
serve, nevertheless,  that  the  glass  made  by  M.  Doufoqrgerais, 
^Ithough  very  ponderous,  has  generally  fewer  threads  than 
flint  glass/and  its  clearness  equals,  if  it  does  not  surpass,  th^t; 
of  English  gTass. 

The  largest  gjass  made  wjih  the  article  manufactured  by 
]VJ.  Doufourgerais,  and  which  we  examined,  was  only  eight 
decimetres  in  length.  Its  object  glass  had  an  aperture  of  60 
millimetres/  and  it  magnified  the  diameter  of  objects  30 
times.  With  astronomical  eye-glasses  we  can  make  it  ex- 
hibit a  much  greater  magnifying  power:  but  this  increase 
is  not  of  any  use  in  the  examination  of  terrestrial  objects. 
We  doubt  if  it  has  all  the  aperture  which  it  can  support, 
Jjecause  opticians  must  change  the  ordinary  proportions^ 
when  ihcy  use  a  glass  which  hits  a  stronger  dispersion  than 
fitrass. 

In  1774,  Nicholas  Fust  published  ^  work  in  French,  with 

the  following  title:     ^^  Instruction  dSiaillce  pQi4r  porter  les 

Ly.nettes  de  toides^  les  diffcrentes  Especes  au  plus  haitt  Degr^, 

de  Fpfection  dorit  elks  son}  st^sc^piidhSi  tirie,  de  la  ThSoria 

'"'.'-'  ^    r        *  '   dioptrique 
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dipfiffiq^  is  M.  Eulev^-^^  mise  a  la  Porice  ie  torn  l^ 
Ouvr4ers^4^'Gemre,*'  Tbis  work  ptigbt  to  be  inthe  hihdui 
of  eyciy  .optician :  but  it  is  scjirce  ia  France,'  having  beea* 
piinted  at  Pete|r$bMr§*  1 

Artiste  will  letm^from.tbe .above book,  tbe  advantages  andn 
d&angea  wbicb  it  is  import^pi  to  obi^erve  in  the  u^e  oF  a*^ 
kind  of  glass  with  a  greater  dispersive  power,  than  that  of :" 
flint  glass..  But  these  inquiries  are  interestmg  to  opticianal 
onlyi  an4  are  foreign  to  (he  labours  of  M.  Doufourgerais; 
vf^  seeois-to  »s  tomwt  in  every  respect  the  encouragement' 
and^rptecti^HioftheGoveriunent,  as  well  as  the  approbation* 
of-thf  InMJlute. — Signed  De  Prony,  Gkiyton,  Rochon. 

The:  Class  approves, of  the  above  report,  and  assents  to  its 
conelusions. 

Signed^  Dbi^ambre,  perpetual  secretary* 


LXII.  Description  of  an  improved  Telegraph.    By  Major 
:  Charles  Le  Hari>t,  of  t He  Island  of  Jersey  ^^  ' 

XT  "'' 

JIavino  discovered  a  mpde  of  communicating  by  signals, 

which  to  me  seems  to  unite  every  advantage  that  can  be  ex- 
pected for  that  mode  of  communication,  I  beg  leave  to  trans^* 
xnit  to  you  a  plan  of  it,  and  to  write  a  few  explanatory  lines 
upon  the  subject. 

The  telegraph,  of  modern  inventioaj  is  an  improvepientr 
on  communication  by  signals,  which  has  been  in  use  for 
many  ag^.  x  Monsieur  Chappe  was,  I  believe,  the  first  wha 
proposed  a  machine  for  that  purpose,  which  was  put  in  ex*- 
ecution  about  the  year  1793-  Since  that  time  several  modes^ 
have  been  proposed  by  different  persons,  none  of  whicb 
seem  to  have  fully  attained  the  object.  A  machine  of  thi» 
kind  should  be  simple,  and  easy  to  comprehend.  All  thoso 
which  have  come  to  my  knowledge  are  executed  by  com- 
binations>  wbicb  render  them  too  complicated  for  common 

•"From  Transactions  of -the  Society  fir  the  Encouragement  ofArtSf  Mtmufitc^ 
tun,  and  Commercef  for  iSOB.-^^Tbe  silver  medal  of  the  Society  was  Tot^ 
to  Major  Charles  Lc  Hardy  for  this  communication. 
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use,  and  therefore  HaWjB  to  maay  errors.  That  whidi  I ! 
submit  to  your  consideration,  seems  to  me  to  havfe  removed 
every  objection  of  the  kind ;  it  is  simple^  easy  to  compre-^ 
liend,  and  extensive  in  its  means  ;  its  combinations,  whieft  < 
by  simple  numeration  may  be  carried  to  40,000,  might  with- 
ease  be  extended  to  almost  infinite  numbers;  but  the  present 
aeems  sofBcient  t6  answer  every  purpose.    All  the  words  in 
Entick's  Dictionary  amount  to  about  95,000 ;  every  one  of - 
which  may  thus  be  numbered.    With  how  much  m<we  di-  * 
spatcb  would  a  letter  be  communicaied  by  iigtiala  which 
express  words,  than  by  signals  which  express  <mly  letters  i 
Words  may  be  forwarded  as  fast  as  they  can  be  looked  for* 
in  a  dictionary;  and  even  whilst  only  an  equal  number  of 
letters  could  have  been  communicated  by  the  present  mode. 
Another  advantage  resulting  i'rdtn  the  use  of ,  words  in  tele« 
graphic  correspondence  is,   that  the  words  of  the-same 
meaning  in  the  several  languages  having  the  same  number, 
correspondence  may  be  carried  on  from  one  language  mto_ 
another,    which  though  not    grammatically  correct,    yet 
would  be  sufficiently  intelligible. 

Proper  names  must  be  spelt,  which  may  easily  be  done, 
every  letter  having  a  corresponding  number. 

Though  the  use  of  telegraphs  has  to-this  time  been  con-' 
fined  to  military  purposes,  yet  a  machine  of  this  kind  is 
well  adapted  to  accelerate  commercial  communication  from 
one  end  of  the  kingdom  to  the  other.  The  arrival,  the  de» 
parture  of  vessels,  the  various  transactions  of  commerce, 
might  be  speedily  announced,  to  the  very  "great  advantage 
of  trade.  By  this  method  inaccessible  g/aces  might  pon^- 
jnunicate  their  wants,  and  correspondents,  though  at  a  di- 
stance of  five  or  six  miles,  might  erect  them  for  a  trifling 
expense.  I  made  the  experiment  wiih  one  of  eight  feet  by 
ten,  and,  with  the  use  of  a  telescope,  I  look  down  every 
number  from  a  distance  of  a  mile  and  a  half. 
I  remain,  sir. 

Your  most  obedient  and  humble  servant, 
^  Charles  Le  JJa W^. 

London,  Jan.  13,  1806. 

To  C.  TAYI.QR,  M.D.  Sec. 

Reference 
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B^ference  to  the  Engraving  of  Major  Charles  Le  Hardy'^  » 

Telegraph.     See  Plate  VIII.  Figs.  1,  2,  3,.and  4. 

This  machine  is  intended  lo  express  nuixibers,  which  nwy 
be  seen  at  a  distance^  and  to  which  words  may  be  refenred  ^ 
iU  pleaswr^.  '^ 

Fig.  1  represents  a  front  view  of  the  niachine — it  is  com- 
posed of  nine  bars  or  radii,  answering  to  the  nine  figures  of 
arithmetic,  as  numbered  in  the  platCi  The  four  polygonal 
•or  concentric  bars,  A.  B.  C.  D.  which  intersect  the  radii,  are 
few  the  decimals ;  thus  A  stands  for  units,  B  for  tens,  C  for 
hundreds,  D  for  thousands.  Over  each  of  these  concentric 
bars  or  circles,  an  index,  as  that  marked  H,  fig,  2,  tra- 
verses, which  marks  the  number  of  thousands,  of  hundreds, 
of 'tens,  and  of  units,  as  far  as  ten  thousand;  for  instance, 
if  it  is  required  to  make  the  number  9202,  turn  the  hand  H 
in  the  circle  D  of  thousands  to  the  radius  9;  then  the  hand 
H  in  the  circle  C  of  hundreds  lo  the  radius  2,  then,  as  there 
are  no  tens,  turn  the  hand  to  the  radius  2,  upon  the  circle 
A  of  units ;  but  as  ten  thousands  are  hot  sufficient  to  ex- 
press the  number  of  words  in  the  English  language,  two 
square  boards  are  added- in  the  corners,  of  which  that  mark- 
ed E  is  equal  to  10,000,  that  marked  F  to  20,000,  and  both 
being  shown  together,  are  equal  to  30,000,  which,  with 
"the  numbers  made  on  the  circles,  bring  it  up  ^to  40,000, 
which  number  is  more  by  many  thousands  than  all  the  words 
in  the  English  language. 

Fig.  2  is  a  view  of  the  mechanism  which  works  the  sig* 
pals  round :  this  is  done  by  means  of  a  ract  wheel  at  I, 
upon  which  is  firmly  fixed  the  hand  with  iisaigoa!  board  H; 
this  wheel  is  made  to  revolve  by  means  of  a  rack  L,  which 
being  raised  or  lowered,  makes  it  go  backwards  or  forwards; 
this  rack  is  set  in  motion  by  the  pinion  K,  to  which  is  fixed 
a  winch,  as  M,  fig.  3.  To  prevent  the  necessity  of  inspect* 
ing  the  signals,  the  wheel  I,  to  which  is  fixed  an  index,  as 
lit  N,  fig.  4,  is  added,  which  revolving  in  the  same  time  as 
the  signal  board  H,  marks  the  number  m  the  decimal,  so 
^h^t  it  may  be  worked  correctly  from  within  doors.  O, 
<5g,  4^  is  a  bolt  to  stop  the  hapds  at  any  given  point,  by 

means 
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iDeana  of  a  wheel  with  four  notches  Q  fixed  to  the  pmiofi. 
Rg.  3  is  a  side  section  of  the  machine^  the  lines  a  a aate* 
present  boards,  upon  each  of  which  is  fixed  the  meehanism^ 
fig.  i.  Ibbb  ^TQ  the  bands  and  signal  boards>  one  of  wbich 
if  shown  at  H,  fig.  9.  The  square  hoa«d«.£  and  F^  fig..  1^ 
are  fixed  upon  iron  bars  which  pass  through  the  barfr  or 
radii  4  and  6^  and  have  nach  of  their  ^nds  made  to  movein 
lioles  in  the  radius  5,  and  in  the;fra«ie  at  ij,  fig.  1,  upen: 
ybich  they  turn  a  (Quarter  round,  by  means  of  cross  bars  afe 
gg,  to  each  end  of  whith  ropes  or  wires  ^A  are  fastenedp 
and  which  are  connected  with  two  lever?,  one  o£  which-^isc 
shown  ai  P,  fig.  3,  the  raising  or  depressing  of  which  makest 
them  appear  or  disappear  as  required. 


LXIII.  Description  of  an  improvement  in  Jury  Masts.    By 

Capt.  William  Bolton,  of  the  Royal  Navy*-. 

\ 

SIR, 

Jlj[erewith  you  will  receive  iht  model  of  a  plan  for  fitting 
ships' jury  masts,  to  be  formed  from  the  spare  spars  usually' 
carried  on  board  king's  ships,  and  in  every  merchantman 
that  is  properly  found.  By  having  jury  masts  so  fitted,^ 
ships  will  be  enabled  to  carry  as  much  sail  as  on  the  usual 
regular  mast ;  the  great  use  of  which  I  need  not  dwell  on, 
only  observing  that  it  may  be  of  great  importance  to  fleets 
after  a  general  action,  or  when  in  want  of  prober  lower 
masts,  either  at  home  or  abroad,  and  enable  ship^,  after  the 
loss  of  their  mast,  to  prosecute  .their  voyage,  or  service, 
"Without  any  deficiency  of  sail. 

I  beg  you  will  be  pleased  to  lay  it  before  the  Society,  and 
I  have  the  honour  to  be, 

Sir,  your  obedient  humble  servant, 

Wm,  Bolton. 

*    His  Majesty's  Ship  Fisgard, 
-       Siieerness,  Oot.31,  1807. 

To  C.  Taylor,  M.D.  Sec. 

•  From  Transactions  of  the  Society  for  the  Encoitragejnmt  of  Arts,  Manw 

fiuturest  and  Commercet  for  1808. ^The  silver  medal  of  the  Society  was 

iroted  to  Capt.  William  Bolton  for  thiB  comiaunication. 
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RBMARKjS. 

In  the  model  in  the  Society's  possession  the  naa'm  mast  'n 
l^roken  about  one-third  of  its  length  above  the  deck,  proper. 
partners  ^re  secured  on  the  deck,  in  which  a  hand  mast  and 
sp^re  main  top  mast  are  fixed  ^n  each  side  of  the  broken 
mam  mast,  and  secured  thereto  by  two  spare  gaps,  morticed 
on  a  square  made  in  its  centre.  A  strengthening  cap,  move- 
able oil  these  additional  mast$,  connects  them,  iand  the 
upper  parts  of  these  masts  are  secured  firn\ly  by  truslle  treei 
in  the  main  top.  The  foot  of  a  spare  fore  top  mast  passes 
through  a  cap  ma^de  from  strong  plank,  morticed  into  the 
beads  of  the  two  temporary  masts  above  mentioned,  goes 
through  the  main  top,'  and  rests  in  the  moveable  strength- 
ening cap,  which  connects  those  two  masts,  and  enablet 
ihe  fore  top  mast  to  be  raised  to  any  height  which  the  main 
top  will  admit,  and  be  then  firmly  secured  by  the  upper  cap, 
the  main  top,  and  the  strengthening  cap  below  it.  The 
fore. top  mast  being  thus  adjusted,  the  cross  trees  and  top 
gallant'  mast  are  mounted  upon  it,  which  completes  the 
whole  business. 

Two  caps  are  the  only  things  necessary  to  be  made  ex- 
.  pressly  for  the  purpose,  the  other  articles  being  usually  ready 
on  board  the  ship. 

Reference  to  ike  Drawing  of  Capt.  Bolton's  Jury  Mast* 
Plate  X.  Figs.  1,  2,  3. 
Figs.  1,2,  and  3,  where  A  A  represents  the  partners  or 
pieces  of  timber  which  are  bolted  to  the  quarter  deck  for  the 
mast  to  rest  iipon.  B  is  the  stump  of  the  lower  ma«it,  which  . 
is  cut  square  .at  the  top,  and  of  the  same  size  as  the  head 
of  the  mast  originally  was;  upon  this  square,  the  main  and 
spare  lower  caps  a  a  are  fixed  ;  two  mortices  must  be  cut  in 
the  partners  A  A  to  receive  squares  made  at  the  lower  ends 
0f  the  two  temporary  masts  D  D,  which   are  supported  by 
the  caps  aa ;  one  of  them  is  a  spare  main   top  mast,  the 
other  a  hand  mast ;  these  two  support  the  main  top  E,  ad- 
ditional squares  being  made  on  the  truslle  trees  to  receive 
each  of  them.  I  is  a  cap  shown  in  fig.  ^,  made  of  four-inch' 
plank  doubled  for  the  purpose,,  and  fitted  uppo.tfie.  beads  of 

the 
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the  masts  DD,  for  a  top  mast  FF,  the  heel  of-  which  rest^ 
in  a  mortice  made  in  tb^*" stump  of  the  lower  mast ;  it  is  also 
steadied  by  a  double  cap  G,  separately  shown  in  fig.  S,.oji 
which  it  fids  finally  on  the  top.  The  top-gallant  mast  H  is 
fixed  to  the  mast  F  by  the  top  and  cap  in  the  usual  manner. 
The  figures  2  and  3  show  the  caps  separated  from  the  masts, 
and  are  the  only  things  necessary  to  be  made  for  the  pur- 
pose ;  and  the  object  of  the  cap,  fig.  2,  is  to  steady  and  pre- 
vent any  wringing  of  the  lower  jury  mast,  and  to  fid  the 
top  mast  whenever  it  is  reefed.  The  fore  top  roast  F  F  ap- 
pears in  two  separate  pieces,  on  account  of  its  length* 


LXIV.  Improvement  in  Anchors y  to  render  them  more  du* 
ruble  and  safe  for  Ships ;  and  an  improved  Mode  of  Fish* 
ing  Anchors.  By  Capt.  H.  L.  Ball,  of  the  Royal  Navy*. 

SIR, 

JL  HE  great  expense  of  timber  in  the  navy  for  anchor  stocks, 
and  the  frequency  of  their  failing  or  giving  way  in  the  cen- 
tre, where  the  square  of  the  anchor  is  let  into  the  stock, 
have  induced  me  to  offer  to  the  Society  of  Arts,  &c.,  apian 
of  an  anchor  which  may  be  cheaper  in  construction,  and 
more  likely  to  hold  in  various  situations  than  those  in  com- 
xjion  use. 

The  model  I  have  sent  will  sufficiently  explain  my  inten- 
tion, and  show  how  beneficial  it  may  be  in  strengthening 
the  anchor  stocks.  I  wish  much  to  notice  to  you  its  proba- 
bility of  holding  in  the'  ground  longer  than  other  anchors, 
on  account  of  the  additional  weight  of  the  stock  ;  and  this 
will  more  particularly  be  the  case  in  banks  which  shelve 
suddenly  down  from  the  shore,  sucb  as  at  St.  Helena,  Caw- 
sand  Bay,  and  indeed  in  most  of  the  islands  in  the  West 
Indies.  The  proportion  of  additional  iron,  as  explained  by 
my  model,  is  in  all  anchors  to  be  twice  and  a  half  the  "dia- 
nieter  of.  the  shank  from  eacli  side  at  the  stock,  and  of 

♦  From  Transactions  qfthe  Society  for  the  EricouragemerU  of  Arts,  Manufat' 
tutesj  and  Commerce^  for  1808.<— •The  silver  medal  of  the  Society  was  voted 
^apt.  H.  L.  Bali  foe  this  coQununication. 

course 
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cofurse  ibiB  mode  will  supply  the  place  of  the  present  nuts> 
which  are  only  intended  to  prevent  the  stock  from  slipping 
in  and  out,  whenever  it  becomes  loose;  which  accident 
anchors  are  very  liable  to  in  hot  climates.  My  anchor  stocki 
will  save  a  con3iderable  quantity  of  the  finest  timber^  and 
give  much  greater  security. 

I  likewise  beg  leave  to  offer  to  the  Society  a  model  of  a 
double  fish  hook,  for  the  purpose  of  fishing  the  anchor,  an 
operation  which,  in  the  common  mode  of  doing  it,  is  fre- 
qijently  attended  with  accidents  both  to  the  ship  and  crew, 
from  the  anchor  suddenly  slipping  unexpectedly  in  raising 
it  to  its  proper  position. 

I  flatter  myself  that  these  improvements  will  meet  with 
the  Society's  approbation. 

I  am,  sir,  yOur  most  obediehl  humble  servant, 

H.  L.  Ball. 

Lower  Mitcham,  Feb.  13, 1808. 

To  C.  Taylor,  M.D;  Sec. 

Reference  to  the  Engravings  ofCapt.  H.L.  Bail's  Method 
of  Fishing  an  Anchor.     See  Plate  X.  F'fgs.  4  and  5. 

Fig.  4,  PI.  X.,  represents  captain  Ball's  method  of  fish* 
ing  an  anchor.  Fig.  5  shows  an  enlarged  view  of  his  double 
books  used  for  that  purpose. 

In  the  usual  operation  of  heaving  an  anchor,  it  is  drawn 
up  by  the  cable  until  it  appears  above  water ;  the  cable  will 
not  now  raise  it  higher,  it  is  therefore  bowsed  up  by  the  cat 
block  a,  fig.  4,  from  the  cat  head  b,  the  cabte  d  being 
slackened  out  as  it  rises.  When  it  is  got  up  as  high  as  the 
cat  bloc(c  will  raise  it,  a  strong  hook,  called  the  fish  hook, 
fastened  to  a  rope  «,  which  is  suspehdexl  by  a  tackle  from 
the  shrouds,  is  hooked  to  the  anchor  at  the  bottom  of  the 
shank,  and  thus  the  arms  of  the  anchor  are  elevated  abovQ 
the  stock,  until  one  of  the  flukes  is  brought  up  to  the  tim* 
^er  headsyy,  to  which  it  is  made  fast  by  a  rope  and  chain^ 
-called  the  shank  painter.^  In  this  operation  the  fish  hook 
sometimes  slips,  and  occasions  mischief;  to  remedy  which^ 
captain  Ball  has  applied  two  hooks  instead  of  one,  which 
keep  firmer  hofd.  These  hooks  are  shown  upon  an  enlarged 
scale  at  gg^  fig.  5j  attached  to  the  rope  e;  each  of  tbesQ 

l^ookl 
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books  t^kes  ode  of  the  arms  of  th^  anchor,  elose  to  fhi 

pbaoky  and  holcU  it  firmly,   it  are  two  tR^ll  lines  made  fast 

to  the  book8>  to  direct  them  go  as  to  get  proper  hold  of  the 

tikcbor. 

Reference  to  'the  Engraving  of  Captain  H.  L.  ^all*s  //n- 
provement  in  the  Formation  of  Anchors.  See  Plate  X. 
Figs.  6,  7,  and  8. 

This  anchor,  in  external  appearance,  d\ti^s  very  little 
from  the  common  anchor;  the  improvement  consists  in 
forming  and  fixing  of  the  shank  of  the  anchor  to  the  stock. 
The  stock  a  a,  figs.  6  and  7,  is  made  of  two  pieces  of  oak 
bolted  together,  and  well  secured  by  hoops.  In  the  common 
method,  in  order  to  prevent  the  anchor  stock  from  slipping 
off  the  shank,  a  sqitarc  projection  bb,  fig.  8,  is  forged  upon 
the  shank ;  this  is  improved  by  captain  fiall,  as  shown  in 
fig.  6,  where  this  projection  dd  is  extended  on  each  side  of 
the  shank,  far  enough  to  receive  two  boltiB  through  each  of 
these  extensions,  which  bolts  hold  firmly  together  the  two 
pieces  of  timber  which  form  the  stock,  and  secure  the  stocic 
fast  to  the  shank.  Two  iron  hoops,  fig.  7,  ee,  are  driven 
on  the  stock  between  the  bolts,  and  Jfjf  are  other  hoops^ 
and  gggg  are  tree-nails  to  strengthen  the  whole. 


LXV.  Method  of  ajcertaining  the  Value  of  Giowing  Timler 
Trees,  at  different  and  distant  Pei'iods  of  'tirne.  By 
Mr.  Chaules  Waistell,  of  High  Holhom. 

[Concluded  from  p.  332.] 

Ohservations  on  Tables  I.  and  II. 

X  HE  preceding  tables  furnish  us  with  the  following  useful 
information,  viz. 

Isl.  That  all  regular  growing  trees,  measured  as  above, 
as  often  as  their  age  is  increased  one-fourth,  contain  very 
nearly  double  iheir  quantity  of  timber. 

2d.  That  when  a  tree  has  doubled  its  age,  its  contents 
will  be  eight-fold. 

3d.  That  when  a  tree  has  doubled  its  age,  the  annual 


frowth  will  be  increased  four-fold. 
8 


4th. 
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4th.'  Consequenriy,  that  when  a  tree  has  doubled  its  age, 
the  proportion  that  its  annual  increase  bears  to  the  contents 
of  the  whole,  tree  is  then  diminished  one-half. 

This  last  observation  explains  he^  it  comes  to  pass  that 
a  tree,  when  its  age  is  doubled,  the  rate  per  cent,  per  annum 
that  its  increase  then  bears  to  the  content  of  the  whole  tree, 
is  diminished  one-half. 

It  may  not  be  unuseful  to  observe,  that  the  rate  per  cent, 
of  increase  in  the  last  columns,  is  the  same  as  the  rate  per 
cent,  that  the  increase  of  the  tree  that  year  will  pay  for  the  ' 
mbney  it  was  worth  the  preceding  year.  \ 

In  the  two  preceding  tables,  we  find  that  the  rate  of  id- 
crease  per  cent,  per  annum  is  the  same  in  both  at  the  same 
ages,  although  the  quantity  of  timber  in  the  second  table  is 
six  times  ^  much  as  in  the  ^rst  table  in  trees  of  all  iges : 
therefore,  when  the  age  of  a  tree  is  known,  the  rate  per 
cent,  per  annum  of  its  increase  is  known  on  inspecting  ttese 
tables,  whether  the  tree  haa  grown  faait  or  slow  j  provided 
the  growth  <^  the  tr^  has  been  regular,  and  that  it  has  con* 
tinned  its  usual  growth. 

And  having  the  age,  girt^  and  height,  of  any  tree  given^ 
we  can  readily  calculate  what  quantity  of  timber  it  will  coo* 
tkin  at  any  future  period  whilst  it  continues  its  usual  rate  of 
growth. 

A  Tajble  showing  the^  Number  of  Trees  to  be  cut  out  in 
thinning  of  Woods,  and  the  Number  left  standing  at  every 
"Period  of  4  Years  fipm  20  up  to  64  Years. 

In  ihfi  24th  Volume  of  the  Transfactions-  of  the  Society  of 
Arts,  &c.  page  75,  Mr.  Salmon,  in  a  paper  on  the  Ma- 
tiageiftent  of  Fir  Wood*,  says,  "  the  distance  of  trees  from 
each  other  should  be  one-fifth  of  their  height.^'  At  that 
distance^  which  is  probably  suiEcient  for  fir  trees,  the  fol- 
lowing will  be  the  number  on  an  acre,  and  the  tiumber  to 
be  cut  out  at  th^  ages  and  heights  under  mentioned,  and  the 
number  of  feet  they  will  then  coi^itain  in  the  bple,  wh^n 
measured  tp  the  top  of  the  leading- shoot...  These  trees  are 
supposed  to  incoeaist  twelve  indies  in  height,  and^ono  in 
:  circumference. 
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circumference,  annually,  and  to  have  been  at  first  planted 

TABLE  III. 


four  feet  apart. 


;s 

Number 

1 

Years  cild 

of  TrtetlContenrs 

Number 

aiid  feet/ 

Girt. 

Contents. 

on  an 

of  the 

to  be 

Contents. 

high. 

S 

Acre. 

whole. 

cut  out. 

inch. 

ft.    in.    pts. 

feet. 

feet. 

feet. 

20 

n 

0   10     5 

4- 

2722 

2362 

839 

727 

24 

3 

1      6     0 

4-8 

1883 

2824 

494 

741 

28 

H 

2     4     7 

56 

1389 

3508 

326^ 

77er 

S2 

4 

3^6     8 

6-4 

1D63 

3779 

223 

792 

36 

H 

5     0     9 

7-2 

840 

425« 

160 
118 

B\0 

40 

5 

6  114 

8- 

680 

4722 

8J9 

44 

H 

9     2  11 

8-8 

562 

5194 

90 

831 

48 

6 

12     0     0 

96 

472 

5664 

70 

840 

52 

6i 

15     3     0 

10-4 

402 

6130 

55 

839 

56 

7 

19     0     8 

11-2 

347 

6611 

4St 

857 

60 

7i 

23     5     2jl2- 

302 

7076 

37 

8«6 

e4 

8 

28     5     4'l2-8 

265 

7537 

And  if  trees  be  periodically  thinned  out  to  the  distance  of 
one-fifth  of  their  height,  and  that  they  increase  fifteen 
inches  in  height,  and  one  inch  and  a  half  in  circumference, 
Itnnually,  the  number  of  trees  on  an  acre,  and  tbe  number 
to  be  cut  out  at  difierent  periods,  and  the  numl)er  of  feet 
they  will  respectively  contain  at  those  periods,  will  be  a^ 
unaer,  viz.'  '     . 

TABLE  IV. 


1                          i      9 

Number 

i 

Contenti.   |    § 

of  Treei 

Content 

i  Number 

Age.  Hght 

Girt. 

on  an 

of  the 

to  be 

Content!.- 

1    . 

i5 

Acre.  . 

whole. 

cut  cwt* 

years. 

feet. 

inch. 

ft.    in.  pts 

feet. 

feet. 

feet. 

16 

20 

3 

13     0 

4 

2722 

8402 

980 

1225 

20 

25 

H 

2     5     3 

5 

1742 

4246 

532 

1296  . 

24 

30 

4;- 

4     2     7 

6 

1210 

5100     322 

1357 

28 

35 

H 

6     8     4 

7 

88«^ 

5944     208 

1392 

.32 

40 

6 

10    0    0       8 

680 

6tJ0a      143 

1430 

*36 

45 

^1 

14     2  10      9 

637 

7644      102 

1452 

40 

50 

7^ 

19     6     4     10 

435 

8494        75 

1464 

44 

55 

8i 

25  11   10 

11 

360 

9355.       58. 

1507 

48 

60 

.9 

33     9     0 

12 

302 

10192 

45 

1518 

52 

63 

91 

42  10  10 

13        257 

1102<? 

35. 

1501 

56    ^70  1 

lOi 

^370 

14       222 

ll«95 

29 

1553 

6a    75 

lU 

65  10  11 

15        103 

12720 

23     1 

1515 

.  64\     60  1 

12      80    0.  .01.16  I    170  |l^60pj 

.         I 

It 
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It  will  be  observed  in  all  these  tables,  thai  when  trees  have* 
doubled  their  age,  there  are  only  one-fourth  of  the  number 
t^uiaining  on  an  acre,  in  consequence  of  their  distance  being 
doubled ;  but  as  each  tree  will'  then  have  increased  its  cqp- 
tents  eight-fold,  therefore  the  numbeir  of  feet  on  an  acre 
must  be  then  doubled.  Above,  at  64  years  of  age,  ther«  is 
exactly  double  the  number  of  feet  that  there  is  at  3^  years 
of  age. 

And  if  tree's  l?e  periodically  thinned  out  to  the  distance  of 
one-fifth  of  their  height,  and  that  they  increase  eighteen 
i;iches  in  height,  and  two  inches  in  circumference,  annually, 
the  number  of  trees  on  an  acre,  and  the  number  to  be  cut 
out  at  different  periods,  and  the  number  of  feet  they  will  ' 
then  respectively  contain,  will  be  as  under,  viz. 

TABLE  V. ' 


o 

Number 

u 

of  Trees 

Contents 

Number 

Age. 

Hght. 

Girt 

Contends. 

on  an 

of  the 

to  be 

Contenta, 

S 

Acre.  ^ 

whole. 

cut  out. 

years. 

feet. 

inch. 

ft.  in.  pt. 

feet. 

feet. 

feet. 

12 

18 

3 

1  1  6 

4- 

2722 

3062 

839 

943 

\6 

24 

4 

2  8  0 

4-8 

1883 

5021 

673- 

179^ 

20 

30 

5 

5  2  6 

6- 

1210 

6302 

370 

1927 

24 

36 

6 

9  0  0 

7-2 

840 

756O 

223 

2007 

28 

42 

7 

14  3  6 

8'4 

617 

88I7 

145 

2072 

32 

48 

8 

21  4  0 

9-6 

472 

10069 

99 

2112 

36. 

54 

9 

30  4  6 

10-8 

373 

11314 

71 

2153 

40 

60 

10 

41  8  0 

12- 

302 

12583 

52 

2166 

44 

66 

11 

55  5  6 

132 

250 

13864 

40 

2218 

48 

n 

12 

72  OO 

14-4 

210 

15120 

32 

2304 

,52 

78 

13 

91  6^ 

15-6 

178 

16294 

24 

2197 

56 

84 

14 

114  4  0 

16-8 

154 

I76O7 

20 

2286 

60 

90 

\5 

140  7  6 

18- 

134 

18843 

16 

22^0 

64 

96 

16 

170  8  0 

19*2 

118    20138) 

But  if  ^the  trees  be  first  planted  four  feet  apart,  and  be 
periodically  thinned  out  to  the  distance  of  one-fourth  of 
their  height,  and  that  they  increase  twelve  inches  in  height^ 
and  one  in  circumference,  annually,  the  number  of  trees  ou 
an  acre,  and  the  number  to  be  cut  out  at  the  ages  and  haight^. 
under  mentioned,  and  the  number  of  feet  th^  will  resget- 
.  Vol.  33.  No.  133.  M417J  1809.  Z  tiveljr 
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lively  contain  in  the  bole,  whea  meaaured  to  the  top  of  the 
lu4lng  9boot>  wLU  be  aa  uv^d^^  siz^ 
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TABLE  VI. 

M 

l^ymber 

Years  old 

Df  Trees 

Contents 

^Tumber 

aodf^et 

Grt* 

CoMenty.  | 

OBitn 

of  the 

to  be 

CoDtenli^ 

High. 

Q 

Acre. 

whole. 

cut  out. 

inch. 

ft. 

in.  pt. 

feet. 

feet. 

feet. 

.  la 

2 

O 

9    4 

4 

3722 

1309 

980 

435 

20 

2| 

0 

iO     5 

5 

1742 

1512 

532 

461 

34 

3 

1 

6     0 

6 

1210 

i815 

323 

483 

38 

34 

2 

4    7 

7 

888 

3115 

208 

495 

da 

4 

3 

6    8 

CK 

680 

2417 

143 

508 

36 

4i 

5 

0    9 

9 

537 

271 8 

102 

516 

40 

5 

6 

11     4 

10 

435 

3020 

75 

520 

44 

H 

# 

2  11 

11 

360 

3327 

58 

535 

48, 

6 

13 

0    d 

12 

303 

3624 

45 

540 

52 

64 

15 

3    ti 

13 

357 

3919 

35 

533 

56 

7 

^9 

0     8 

14 

322 

4330 

29 

551 

60 

71 

23 

5     2 

15 

.193 

4522 

33 

538 

64 

8 

38 

5     4 

16. 

170 

4835 

30 

568> 

68 

84 

34 

1     4 

17 

150 

5116 

16 

545 

72 

9 

40 

6    0 

18 

134 

5427 

14 

567 

7^ 

94 

47 

7  e 

19 

120 

5715 

13 

571 

.80 

10 

55 

6    s 

30 

108 

6oqo 

10 

555 

.     e4 

104 

64 

3     8 

31 

98 

6301 

8 

554 

88 

11 

73 

11     4 

32 

90 

6655 

& 

591 

92 

n4 

84 

5  11 

23 

83 

6928 

7 

591 

.    96 

12 

90 

0    0 

24 

75 

7300 

6 

576 

100 

134 

108 

6    C 

25 

G9 

7486 

5 

543 

t04> 

13 

123 

0   e 

36 

64 

7811 

5 

610 

108 

134 

136 

8    8 

27 

59 

8037 

4 

546 

113 

14 

153 

9    4 

28 

55 

8384 

4 

609 

116 

144 

169 

4    5 

29 

51 

9659 

3 

508 

12P 

15 

187 

6    0 

30 

48 

9000 

3 

563 

124 

154 

206 

10    7 

31 

,     45 

9309 

3 

620 

J2g 

19 

227 

6    8 

32 

42 

9657 

3 

4*5 

13:} 

161 

249 

6    8 

33 

40 

9982 

And  if  the  trees  be  periodically  thinned  out  to  the  distance 
©f  one-fowlh  of  their  'teight,  and  that  they  increase  15 
inches, in  height,  and  one  inch  and  a  halt  in  ciicumference 
annually,  the  number  of  trees  on  an  acre,  and  the  ^mbe* 
to  be  cut  out  at  tht  different  periods  under  mentioned,  anil 
Ibc  number  of  ffeet  they  will  respectiyeljT  ^ontaitt  at  thoM 
f  etiods,  wHl  be  a$  under^  vi«t 

TABLB 
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855 


<J 

Number  1 

- 

o 

of  Trees  Contents 

Number 

> 

Age. 

Hght. 

Girt. 

Contents. 

on  an 

of  the 

to  be 

Contents. 

2' 

Acre. 

whoJc. 

cut  eut. 

^aVs. 

feet. 

inch. 

ft.    in.  ^pt. 

feet. 

feet. 

feet. 

12 

15 

H 

0     6    3 

4- 

2722 

1417 

9^0 

51* 

16 

20 

3 

1     3     0 

6- 

174a 

2177 

627    ' 

788^ 

20 

25 

31 

2    5     3 

6-25 

1115 

2717 

341    • 

831 

24 

30 

H 

4     2     7 

7'5 

774 

3262 

206 

868. 

28 

35 

5i 

6     8     4 

9-75 

569 

3802 

133 

890 

32 

40 

6 

10*0     0 

la 

435 

4^0 

'    91 

dio 

36 

45 

71 

14     2  10 

11-25 

.    344. 

4897 

66    . 

938     , 

40 

50 

19     6    4 

125 

278 

5428 

48 

937, 

44 

55 

sl 

25   11    10 

13'75 

230 

5976 

^7 

*  9^; 

48 

60 

9 

33     9     0 

15- 

193 

6513 

^9 

978 

n 

65. 

01 

42  lb  lO 

l$-2« 

164 

7m6>. 

22 

94a 

56 

70 

lOi 

53     7,     0 

17-5 

142 

7608 

19 

mid 

60 

75 

lli 

65  10  11 

1875 

123 

8106 

15 

983 

64 

80 

12 

80    0     0 

20- 

'■    f     o 

.J9^ 

8640 

And  if  the  treesJbe  planted  at  44  &£lap^U.'and  b^^l^i- 
odically  thinned  out  to  the  distance  of  one-fouriht  of  their 
height;  and  that  they  increase  18  inoh^^i^iir height! s^hd  two 
inches  in  circumference  annually^  the  number!of  tr^  on  an 
acre,  and,  the  number  to  be  cut  oat  at  the  different  periods 
under  mentioned,  and  the  number  of  fejL^t  they  will  thejire- 
»peQtiv,el)f  contain,  will  be  as  under,  vizr  , 


,   Z2 


It 
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It  if  dlfScuU  in  thimiing  plantations  to  leave  the  trees  at 
nearly  equal  distances.  The  distances  stated  in  all  these 
tables  must  be  considered  the  average  distances.  If,  for  in«* 
stance,  there  be  30%  trees  on  an  acre,  their  average  distance 
win  be  12  fcet^  although  few  of  them  may  stand  at  exactly 
that  distance. 

If  the  trees  be  first  planted  four  feet  apart,  and  be  pert- 
6dical1y  thinn>:d  out  to  the  distance  of'  one-fourth  of  their 
height  until  they  are  f  8  feet  high,  and  to  one- third  of  theii^ 
height  afterwards,  and  that  they  increase  1 3  inches  in  height 
and  one  inxtrcumfierence  annually,  the  number  of  trees  on 
an  acre,  and  the  number  to  be  cut  out  at  the  ages  and 
Jieigbta  under  meotioned,  and  the  number  of  feet  they  will 
then  reapectivtly  contain  in  the  bole,  when  measured  to 
the  top  cf  tbt  leading  shool^  will  be  as  under,  viz. 


u 

TABLE  IX 

• 

S 

Nuniber 

¥<m 

of  Trees 

Contents 

Number 

•Id  Ma 

Girt. 

Oonttnti. 

on  an 

of  the 

to  be 

Contentt. 

fetth^ 

/ 

a 

Acre. 

whole. 

cut  out. 

faX 

feet  in.  pu. 

feet 

feet. 

feet. 

iC 

2 

0    5  4 

4 

2722 

1209 

980 

435 

20 

H 

0  10  6 

5 

1742 

1512 

532 

461 

24 

3 

1     60 

6 

1210 

1815 

322 

483 

-..aa. 

•3| 

2    47 

7 

888 

2115 

453 

1078 

30 

2  11   1 

10 

435 

1271 

133 

388 

36 

5     0  9 

12 

302 

1528 

§0 

404 

42 

5? 

8    0  5 

14 

,    222 

1783 

52 

417 

-  48 

§ 

12    O  0 

la 

.170. 

.2040 

36 

432     , 

S4 

61 

17     1  0 

18 

134 

2289 

26 

444 

60 

n 

23     5  2      20 

108 

2530 

18 

421 

66       8|  1 

31     2  4      22          90  i 

2807 

OlservatioTis  on  Table  IX* 
On  examining  several  oak  woods^  it  appeared  to  me,  that 
the  distance  of  one-third  of  their  height  was  not  too  much 
where  the  trees  were  from  30  to  40  feet  high  and  upwards. 
I  have  therefore  calculated  a  table  according  to  the  distance 
of  one-fourth  of  their  height,  till  they  are  28  fee|  :high,  and 
according  to  ^he  distance  of  one-third  of  their  height  after* 
wards* 
; :   . .        —  -  The 
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/  The  timber  to  be  thinned  outbcfbircihe  age  of  S8  years^ 
will  be  the  same  as-  in  Table  VI.^  but  at  28  years  of  age  there 
zft  583  feet  more  to  be  cut  out  according  to  this  Table  than  M 
the  same  age  in  Table  VI.;  there  will,  however,  be  less  to 
be  cut  out  between  the  ages  of  28  and  €0  years  of  age.  Bat 
if  the  trees  in  this  Tabie^  in  consequence  of  having  more 
room,  were  to  increase  IJ  inch  in  circumference  annually^ 
instead  of  one  inch  after  they  are  28  years  of  age,  the  pro- 
duce of  an  acre  at  60  years  of  age  would  equal  the  produce 
stated  in  Table  VI.  at  the  same  age  \  taking  into  considera* 
tion  that  the  value  of  the  583  feet  excess  cut  out  at  28  yeari 
•f  age  would  then  be  more  than  Quadrupled,  if  the  money 
were  placed  out  at  five  per  cent,  compound  interest.  A 
considerable  additional  increase,  in  circumfepence  may  cer- 
tainly be  expected,  in  consequence  of  the  trees  having  ai'> 
most  double  the  room  in.  which  to  extend  their  branches, 
and  for  the  admission  of  those  powerful  agents^  sunshine 
and  air. 

Qhervaiions  on  the  Tables  respecting  the  J*hinning  ofPVooekg 
and  their  Produce. 

Mr.  Salmon  is  the  only  persi^  I  know  of,  who  has  givm 
a  general  rule  for  thinning  plantations.  But  as  I  conceive 
his  distance  of  one-fifth  of  their  height  would  leave  oaks  to« 
close,  especially  after  they  bad  acquired  a  sufficient  length 
of  stem,  I  have  calculated  both  on  his  plan,  which  is  pi^ 
per  for  fir  trees,  and  also  at  greater  distances. 

The  preceding  Tables  VI.  VIL  and  VIIK  are  calculated 
on  a  supposition  that  the  trees  arc  never  suffered,  to  stand 
nearer,  on  an  average,  than  one-fourth  of  their  height ;  and 
although  the  quantities  of  timber  thiniled  out  and  left  stand* 
ing  bn  the  ground  at  that  distance,  at  the  end  of  60  years, 
be  only  two- thirds  of  the  quantity  according  to  Mr.  Sal- 
2)noh's  distance,  yet  I  suppose  it  will  be  generally  thought 
an  ample  produce  and  sufficiently  encouraging* 

According  to  Table  VI.  whjch  is^calculated  for  oaks,  the 
first  thinning  is  at  sixteen  years  old>  and  the  second. at 
twenty,  but  it  is  the  advice  of  an  eminent  planter,  (Mr.  - 

Z  a  Ponley,) 
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BonXey^^  ^o  beg^i^  tliixim^g  at  about  thirteen  y«^s  cM,  fe* 
iiofdmg  to  ibe  state  oF  the  trees^  and  to  out  out  about  IQO 
fo\c$  per^re  annually^  for  the  next  ser^Q  years*  Withoul 
pitting  any  valu(i  upou  the  thinniiigs  before  $0  y^rs  c^d^ 
'we  find  that  at  the  eoth  ^nd  24tb  years  the  tbinnicigs  mea- 
sure 945  f^^ty  ihe  value  of  which,  at  a  low  estunate^  wiU 
I^  sufficient  to  ropay  the  fpnt  and  taxes  of  ground  of  a  pic^ 
derate  quality,  jibe  expense  of  plants,  plantiDg,  and  aQcr^ 
9)^nageinenc,  calculated  at  five  per  peat,  compound  i^terest^ 
.  When  JS  years  old,  and  at  the  end  of  e?ery  fourth  yfear 
Sdllowji^  up  to  J  20,  the  trees  to  be  eut  out  of  an  acre  will 
9ie9sure^  ftott\  49^  to  d5Q  ft^t ;  but  say  500^  9t  4^.  a  ibot^^. 
on  aa  average,  including  the  value  of  the  bark;  rbis  givei 
190/.  which  Mim.  divided  hy  4,  leaves  ^5/,  for  the  produce 
per  acre  per  aauui».«  7'his  deserves  the  co^isideration  of  tbo«& 
\vho  are  ii>(:li||^d  to  convert  young  woods  iqtp  coppices^ 
witbout  leaving  a  reasonable  number  of  staiidards. 

Tt  may  however  be  said,  that  as  the  trees  cut  out  i|i  thin-^ 
ning  plantations  are  the  bad  thrivers  and  underlings,  their 
laiHitents  mU  be  less  than  the  average ;  but,  if  we  take  tbejf 
value  at  one-half  the  above  esiiuiaje,  that  is,  after  the  rale 
^f  12/.  10s.  per  acre  per  aiint»m  at?8  years  of  age  and  ap- 
'irawls,  eveii  this  produce  must  be  thouglit  atnple,  togetlwrf 
wirti  the  vakieof  the  trees  left  standing. 
-  Table  yU  was-  constnwHed  chiefly  with  a  view  to  oaks, 
thdr.  annuftJ  injcrease  in  circumferpnce  varying  from  |  of  an 
inch  to  1^  inch,  the  medium  of  which  rs  one  inch. 

Tables  VIT^  and  VHTi-werc  oalc dated  for  ash,  ejm,  sy- 
*  isamore,  firs,  poplars,  and  t)lhcr  woods  of  swift  growth, 
^h  ificrease  in*  circumference  bping  generally  from  1^ 
to  8  inches  arinttaUy.  If  ash  trees  be  found  to  increase 
zifm  Ibte  rates  of  Tabl^  Vfl.  or  VIII.  they  must  b^  exceed- 
inf  l^'  profitable,  at  the^  high  prices'  iw)w  given  for  thit  timber. 
Jrfkny  other  observations  might  be  made  on  Tlibles  VII.  and 
VIII.,  but  these wiHreadily  occur  to  persons  interested  in 
<jmcb-gro\*^ing  trees.- :  ' 

An  acre  of  trees  increasing  after  the  rate  of  TMt  VI. 
prod|ic0  Ip  64  years  little  fnore  tl^an  half  thetiuiBlkirol:' ftet 
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thal^anoth^  j^e.  produces  ^hicb  increases  ^ftox  the  rate  of 
Table  VII-j  .and  liule  more  than  one-third  of  another,  in- 
creasing after  t^e  rate  of  Table  VIII.  in  the  same  time* 

lit  planting  with  a  view  to  pro^t,  the  first  object  is  a  long^ 
straight,  and  clear  stem*  This  is  most  certainly  and  speedily 
obtained  b}^  thick  planting  at  first,  and  not  thinning  toQ 
ifoon.  A  kind  of  competition  -among  the  trees  is  thereb/ 
occft^ioned,  eiu;h  stru^ing,  as  it  were,^  to  outgrow  its  neighr 
bour,  in  search  of  li^t^  heat^  air^  and  moisture* 

This  competition  must,  however,  be  judiciously  mode* 
rated  by  timely  thinning ;  always  keeping  the  trees  suffi-* 
gently  strotig^in  the  stem.  If  they  be  suffered  to  stand  some 
year«  to^  near  each  otlier,  their  stems  will  become  weak,  an4  ^ 
bend  under  their  smatl  tops  when  thinned.  Where  this  hai 
taken  place  in  only  a  small  degree,  they  will  make  but  littif 
progress  Ipr  some  year^  ^terwards. 

By  the  time  tt^  trees  have  advanced  to  24  or  30  feet  bigl| 
this  competition  should  cease,  if  they  are  intended  to  l^e  cu| 
down  at  or  before  6a  years  of  age,  and  they  should  then  be 
encouiraged  to  extend  their,  tops  more  in  width  than  ii^ 
litigbt,  strong  side  branches  being  apparently  quite  as  coa* 
ducive  as  the  leading  shoot,  to  the  vigorous  growth  of  tbf 
t>olebek>w  tbeftit  After  this  period,  the  b^st  rule  for  thinning 
yfiW  probably  be,  to  leave  a  clear  space  around  the  top  ot 
each  tree,  in  which  the  branches  may  extend  themselvef 
without  obstruction*  A  tree  whose  top  is  20  feet  diameter, 
lecelvts-  four  times  the  benefit  from  air,  rain^,  ana  dew,  ae 
'  et^otber  does  whose  lop  is  gply  ten  feet  diameter* 

The  trees  itt  the  Interior  of  youpg  woods  are  smaller  ia 
their  holies  than  the  ejQterior  trees.  And  in  a  fine  oak  wood, 
of  about  40  acres,  divided  into  squares  by  several  avenues ' 
or  ridings  crossing  each  other  at  right  angles^  I  observed  the 
tows  of  trees  ini^xt  tbe  avemies  much  thicker  in  their  boles 
than  the  trees  in  the  interipir  of  the  squares ;  owing,  qq 
dcMsbt,  to  their  having  more  and  larger  brauoches  in  conser 
quence  of  their  having  more  room,  although  it  is  only  oi^ 
one  side. 

Being  too .  parsimonious  q{  ground  seems  to  as^  agreaf 
and  very  general  es'or.    If  the  same  numbf  r  pf  tnies  of  39 

Z4  feet 
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feet  high  and  upwards,  in  Tabid  VI.  were  allowed  theipaco 
of  two  acres  instead  of  one,  and,  in  consequende  of  their 
standing  thinner,  were  to  increase  annually  only  the  fiftieth 
part  of  «n  inch  more  in  girt  than  they  would  do  if  they  stood 
on  one  acre,  this  small  additional  increase  in  girt  would  pay 
tn  ample  rent  for  the  additional  acre. 

In  the  year  1791  a  paper  of  Observations  on  the  Propa- 
gation and  Management  of  Oak  Trees  in  general,  but  more 
particularly  applying  to  his  majesty's  New  Forest  inHamp* 
shire,  was  published  by  T.  Nicholsj  Purveyor  of  the  Navy 
for  Portsmouth  Dock-yard. 

In  this  paper  it  is  said,  that  '^  there  are  to  be  seen  in 
«nany  parts  of  the  forest  from  40  to  hO  fine  oaks  standing 
on  an  acre^  that  will  measure  one  with  another  two  loads  a 
tree/' 

^^  Several  woods  in  the  forest  arc  almost  ruined  for  want 
of  thinning,  and  its  being  done  at  proj^er  times ;  particularly 
the  inclosures  that  were  made  in  the  year  1 700 :— these  were 
originally  well  planted,  and  great  numbers  of  trees  brought 
up  in  them,  which  now  remain  so  close  together  that  they 
are  nearly  stagnated,  particularly  -in  Salisbury,  Trench, 
Brimley  Coppice,  and  Woodfidley  5  and  although  it  is  90 
years  since  they  were  planted,  the  trees  will  not  measure, 
one  with  another,  above  six  or  seven  feet  a  tree  ;  whereas^ 
if  the  business  of  thinning  had  been  done  as  it  ought,  the 
remaining  tre^s  (after  drawing  much  useful  timber)  would 
by  this  time  have  been  of  a  size  nearly  fit  for  naval  uses,  as 
in  some  of  the  woods  that  were  planted  at  the  same  time, 
the  trees  which  have  had  room  to  expand,  and  a  free  air  ad'* 
mitted  tp  them,  will  measure  from  70  to  80  feei.'^ 

Observations  on  the  Growth  of  Timber^ 
The  rings  observable  in  the  transverse  section  of  a  tree  at 
its  butt^end^  are  the  same  in  number  as  the  years  of  its  age; 
an' additional  ring  being  produced  annually,  in  consequenct 
of  the  annual  rising  of  the  sap.  The  rings  are  nearly  con- 
centric in  trees  that  have  grown  in  the  interior  of  close  shady 
"woods,  but  eccentric  hi  others,  being  of  difij&renf  breadths 
0n  thd*  northern  and  sOHthcm  sid^s  of  such  as  h^v^  grawji 
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«1ngle,  or  in  any  other  sitnation  ^  here  tbeir  boles  have  been 
much  exposed  to  the  rays'  of  the  sun.  This  difference  is  oc- 
casioned by  the  different  degrees  of  heat  to  which  the  oppo- 
site sides  of  the  boles  of  trees  are  exposed.  And,  indeed^ 
we  find  these  rings  are  always  broadest  on  that  side  of  the 
bole  or  stem  most  warrn^  by  the  sun.  Hence  we  sec  the 
utility  of  exposing  their  boles  as  much  as  possible  to  it* 
rays  ♦.  It  is  often  seen  in  the  stumps  of  trees  that  bare 
stood  single,  that  they  have  grojvn  nearly  twice  as  fast  on 
the  southern  ^  side  as  on  the  northern,  their  pith  being  so 
much  nearer  to  the  northern  side. 

It  i«,  however,  to  be  remarked,  that  the  wood  from  that 
side  of  a  tree  which  has  grown  the  slowest,  is  heavier  than 
from  the  opposite 'side  which  has  grown  the  fastest^  and  it 
is  probably  stronger  in  the  same  degree. 

It  may  be  'worth  the  consideration  of  those  who  have 
southern  hangs  or  declivities  to  plant,  whether  to  plants  or 
rather  leave  the  trees  in  thinning,  inVdouble  rows  in  lines 
running  east  and  west,  at  about  fourteen  or  sixteen  feet  di- 
stance, and  the  double  rows  at  about  thirty-six  feet  distance, 
less  or  more,  according  as  the  declivity  is  more  or  less,  ia 
order  that  their  boles  may  ^^ceive  the  greatest  possible  benefit 
from  the  direct  rays  of  the  sun. 

*  No  doubt  many  gentlemen  are  in  possession  of  facts  that* 
would  in  some  degree  ascertain  how  much  faster  the  boles 
<if  trees  swell  that  stand  exposed  to  receive  the  ftill  beriefitof 
the  warmth  of  the  sun,  than  those  that  are  cither  partially  or 
constantly  in  the  shade.  I'o  make  these  ^acts  known  would 
materially  benefit  planters ;  for  I  am  fully  persuaded  that 
there  are  but  few  persons  Apprised  of  the  magnitude  of  the  , 
power  of  the  sun's  rays  upon  the  bo^es  of  trees  in  causing 
them  to  swclK  ^ 

Of  the  most  profitable  Length  of  Boles  of  Trees. 
W(e  rarely  see  timber  trees  pruned^  and  still  more  rarely 

♦  On  a  hot  day  in  the  middle  of  May  I  have  observed  the  mercury  in  the 
ibfniiometer  to  rise  and  fall  from  twelve  to  sixteen  degrees,  on  hanging  it  al- 
fern^tely  in  the  sunny  s>nd  shady  sides  of  the  same  tree,  between  the  hours  of 
two  and  five  o'cloclf ,  at  wljich  (ime  of  the  day  the  heat  is  generally  the 
greatest. 
^    ■■■  dQ 
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do  wc  see  the  pruoiog  performed  ia  ar  ju4iaious  spaciBir* 
This  bDsiness  should  cpmraenoe  early,  never  suffering  the 
branches  on  the  intended  stem  or  bole  to  grow  to  a  largq 
si^e^  in  order  that,  when  cut  off]^  the  wounds  may  be  small 
and  soon  healed«  Those  who  want  directions  for  perforisiDg 
the  operation^  may  thiak  it  well  to  consult  Mr.  Pontey's 
Forest  Pruner.  There  are,  however^  divers  opinions  as  to  the 
most  profitable  height  to  which  trees  ought  to  be  pruned, 
and  the  instruments  most  proper  for  pruning  \  some  persons 
objecting  to  the  use  of  the  saw,  unless  afterwards  smoothed 
by  the  knife ;  and  not  a  few  objecting  to  pruning  in  any 
way ;  the  consequence  of  which  is,  that  we  often  find  trees 
that  stand  single,  particularly  oaks^  with  boles  not  more  than 
six  or  eight  feet  high,  but  with  wide  spreading  bushy  tops, 
fit  only  for  the  fire.  The  sliade  and  drip  of  one  such  tree  is 
sometimes  found  to  do  more  injury^  than  four  well-trained 
trees,  and  perhaps  it  is  not  of  half  the  value  of  one  of  thero. 
Ou  the  contrary,  trees  in  close  plantations  are  often  suffered 
to  stand  so  much  too  thick  as  to  destroy  each  others 
branches,  excepting  only  a  few  small  ones  near  their  tops  ; 
andnot'unfrequently  wesce  tall  elms  trimmed  up  to  within  a 
few  feet  of  their'summits— it  is  certain  that  such  trees  must 
swell  very  slowly  in  their  boles, j  for  we  find  in  woods  wher^ 
the  trees  are  all  of  the  same  age,  that  those  with  the  largest 
tops  have  generally  the  thickest  boles. 

There  is  no  doubt  a  medium  length  of  bole  for  different 
kinds  of  trees  on  different  soils,  that  will  be  found  produc- 
tive of  more  timber,  or  timber  of  more  value,  than  boles 
that  are  much  longer  or  much  shorter.  And  although  we 
may  not  be  able  previously  to  decide  with  certainty  what 
that  exact  length  of  bole  is,  in  any  kind  of  trees,  on  any 
soil,'  which  will  eventually  prove  most  profitable,  yet  it  is 
deserving  of  investigation,  if  we  can  thereby  approach  with 
certainty  to  within  a  few  feet  of  \he  exact  point.  It  is  cer- 
tainly a  matter  of  too  much  importance  to  be  left,  as  it  ge- 
nerally is,  to  each  individual  woodman  to  decide  upon,  ac- 
cording to  his  own'vague  opinion.  I  shall,  therefore,  take 
the  liberty  of  stating  by  what  steps  I  have  endeavoured  to 
approximate  towards  the  most  profitable  lengths  of  boles  of 

trees 
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frtet-ef  iiidTerent  rates  of  growth,  that  .are  not  inteaded  to 
«tand  beyond  the  age  of  sixty  years* 

In  the  preceding  tables  the  trees  are  supposed  to  be  mca- 
fitrrcd  to  the  top  of  the  leading  shpot,  but  in  the  follow ing 
tables  only  to  the  height  of  their  boles  of  24,  32,  aii3  40  feet. 

TMes  sfiowing  the  Increase  of  Boles  of  Trees  of  differeni^ 
Lengths^ 
If  a  tree  has  increased  twelve  inches  in  height  land  one  in 
circumference  annually,  until  it  is  twenty-four  years  oldj^it 
will  then  be  twenty- four  feet  high,  and  three  inches  girt  ^ 
twelve  feet  high  3  and  supposing  that  in  process  of  time  this 
free  be  pruned  op  so  as  to  leave  the  bole  twenty-four  feet 
liigh  clear  of  bfanches>  and  that  it'continue  incrcasiog  One 
inch  in  circumference  annually,  the  rale  per  cent,  per  annum 
of  its  increase  will  be  as  under,  exclusive  pf  the  increas<^  of 
timber  in  its  top  and  lateral  branches. 


TABLE  X. 

Years 

-     Years 

■ 

One 

Years 

Increase. 

old. 

Oin 

0ont«nts/   oW. 

Girt. 

Contents*  } 

Increased,  j 

per  Cent. 

] 

4 

• 

per  Aaii 

«i. 

ft.  in.  pt 

la. 

ft. 

in.  pt. 

It. 

in.  p 

24 

3 

liyt) 

25 

3.; 

r 

P  1 

0 

3   1 

17-1 

28 

4 

2  0  0 

29 

4i 

.3 

0  1 

0 

4  1 

127 

32, 

5 

4^0 

33 

51 

4 

7  1 

0 

6    1 

lO-l 

S6 

6 

6  00 

37 

^4- 

6 

6  1 

0 

6  1 

8-4 

40 

7 

8  2  0 

41 

7k 

8 

9  1 

0 

71 

7-2 

4i- 

A 

10  3  0 

45 

H 

11 

4  I 

0 

8  1 

63 

48 

9 

13  0  0 

49 

9k 

14 

3   1 

0 

9  1 

56 

5^2 

10 

16  8  0 

53 

loi 

17 

6  1 

0 

10  1 

50* 

56 

l\ 

20  2  0 

n 

Hi 

21 

1    1 

0 

ii  1 

4-5 

60 

u 

24  0  0 

61 

121 

25 

0  1 

0  1 

4  1 

64 

13 

<2B  2  0 

65 

13$ 

29 

3    1 

1  1 

3-8 

68 

14 

32  8  0 

'(>9 

14i 

33 

10  1 

2   1 

35 

72- 

15 

37  ^0 

73 

15i 

38 

9  1 

3   1 

3-3 

7^ 

16 

42  8  0 

77 

l^T 

44 

0  1 

4  1 

31 

80 

17 

48  2  0 

8J 

174 

49 

7  1 

5   1 

29 

B4 

18 

54  0  0 

85 

I84 

55 

6  1 

6  1 

27 

88 

19 

60  2  0 

89' 

i9i 

61 

,9  I 

7  V 

2-6 

92 

20 

66  8  p 

'93 

20i 

68 

,  41 

8  1 

2-5 

^ 

21 

73  6  0 

97 

21i 

75 

3   1 

9  1 

23 

.100 

22 

80  8  p 

101 

22i 

82 

6  1 

10  1 

2-2 

120  [27 

121  6  0 

121 

27i- 

123 

9  1 

2 

3   1 

1-8 

HO    33 

170  8  0 

141 

32! 

173 

4  1 

2 

8  1 

1-5 

l60    37  '228  2  O' 

161 

37I 

231 

3    1 

3 

.^  ^ 

1-3 

3u( 
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But  if  a  tree  increase  I  S^  inches  in  height  and  one  inch  \xi 
circumference  annually,  until  it  be  32  feet -high,  and  in  pro- 
cess of  time  (he  bole  be  pruned  up  to  that  hc^ight,  the  rate 
per  cent,  per  annum  of  the  increase  of  this  bole  will  be  as 
under^  exclusive  of  the  increase  in  its  top  and  lateral  branches, 
TABLE  XI. 


Ycarf 

Yean 

One  y«ar% 

Increase 

old.- 

Girt. 

Contents. 

old. 

Gut. 

Contents. 

Increase. 

per  Cent. 

per  Ann. 

iaeli. 

ft.   in  pt. 

inch 

ft.  in.  pt. 

ft.  in.  pt. 

33 

4 

3    5  8 

33 

4} 

4  0  2 

0     5     5 

129 

35 

5 

5    6^ 

37 

5} 

5  1  6 

0    5  10 

1025 

40 

6 

8    0  0 

41 

^ 

8  8  2 

0    8     2 

8-5 

44 

7 

10  10  8 

45 

7 

11  8  9 

095 

7-3 

48 

9 

14    2  8 

49 

8 

i^  1  6 

0  10  JO 

5-3 

52 

9 

IS    Q  0 

53 

9 

19  0  2 

1   '0    z 

55 

56 

10 

22    2  8 

57 

10; 

23  4  ^ 

I     1     5 

505 

60 

11 

25  10  8 

61 

11 

28  1  5 

1     2  10 

459 

t)4 

12 

32    0  0 

65 

12 

33.4? 

1     4     2 

4-2 

.i)8 

13 

37    6  8 

69 

13 

39  0  2 

1     5    5 

3-88 

7? 

14 

43     5  8 

73 

14- 

45  1  § 

J     5  10 

3-5 

Z^ 

15 

50    0  0 

7f 

15 

51  8  2 

1   a  2 

3-35 

80 

15 

56  10  8 

81 

l^ 

58  8  2 

1    9    6 

31 

100 

21 

98    0  0  101  1 

jl.. 

100  4  2 

2    4    > 

239 

120     25    150    2  81X21  1 

25 

153   1  5 

2  10    9 

1-92 

But  if  a  tree  increase  12  inches  in  height  and  one  inch  in 
drcumference  annually,  until  it  be  40  ftet  high,  and  in 
process  of  time  the  bole  be  pruned  up  to  that  height,  the 
rate  per  cent,  per  annum  of  the  increase  of  this  bole  will  be 
as  under,  exclusive  of  the  increase  in  its  top  and  lateral 
branches .   '  ' 

TABLE  XII. 


Years 

Years 

old. 

Girt. 

Contei^ts. 

old. 

Girt 

incu; 

ft.    in.  pt 

inc,h 

ft.    in.    pt. 

ft.  in.    pt 

40 

5 

5  11  4 

41        5t 

7    7  10 

0    8     5 

102 

44 

5 

10     0  0 

44 

6\ 

10  10   2 

0  10     2 

8-47 

48 

7 

13     7  4 

4ft 

II 

14    7    2 

0  11   10 

7-2 

52 

8 

17    94 

53 

18  10  10 

1      I     5 

5-3 

56 

9 

22    5  0 

52, 

9i 

23    9    2 

1     3     2 

56 

50 

10 

27    94 

51 

JO 

29     2     2 

1     4  10 

505 

54 

11 

33     7  4 

55 

"i 

35     I    10 

1     5    5 

4*58 

6S 

12 

40    0  0 

^ 

J^J. 

41     8     2 

1     8    2 

4* 

72 

hl3 

45  11  4 

73 

13,. 

48    9     2 

1     9  10 

3  87 

76 

14 

54     5  4 

77 

14i 

56    4  10 

1  11     5 

359 

80 

15 

52     5  0 

81 

15J 

54    7     2 

2     1     2 

335 

100 

20 

111     1  4 

101 

2O4 

113   10  10 

295 

2-51 

120 

25    173     7  4  1 

121 

25^ 

177     1      2 

3     5  10 

200 
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Oh^vaiions  respecting  Trees  of  different  Lengths  in  the  Bole. 
Trees  that  increase  annually  12  inches  in  height  and  one 
in  circumference,  and  have  boles  of  cliflerent  lengths,  these 
boles,  If  of  the  under-mentioned  lengths,  increase  after  the 
rate  of  five  per  cent,  per  annum  at  the  ages  and  heights  un* 
der  mentioned,  and  they  measure  as  under^  viz. 

^              '  Contents. 

Yeart  old.  In.        Ft.  Ft.  in.  p. 

Trees  iivith  12  feet  boles  at  46  their  girt  10  at    6  high,  8    4  0 

Po.               16            do.        48  do.  10  at     8  do,  11     1  4 

Do.              S4            do.        52  do.  10  at  12  do.  16    8  O 

Do.              32            do.        56  do.  lOTat  16  do.  22    2  8 

Do.              40            do.        60  do.  lO  at  20  do,  27     a  4 

Do.              48            do.        64  do.  10  at  24  do.  S2     4  O 

Whatever  the  lengths  of  the  boles  of  trees  increasing  as 
above  maybe,  the  increase  is  5  jper  cent,  per  annum  one  year 
after  their  girt  in  the  middle  is  ten  inches,  but  not  longer. 

But  supposing  th^t  these  trees  have  grown  to  60  yeafs  of 
age,  and  increased  as  above  mentioned,  their  girt  and  con- 
tents at  that  age  would  be  as  under,  viz. 

Contents. 

Ft.'  in.  p. 
Trees  with  16  feet  boles,  13    Inches  girt  at    8  feet  high,   13    9    4        / 
Do.  20        do.       12|         do.  10       do.        Hi     S     5 

Do.  24        do.     ,  12  do.  12       do.         24    0    4 

Do,  32        do.       11  do.  16       do.        26  10    8 

Do.  40        do.       10  4c».  20       do.         27     9    4 

This  table  shows  that  the  advantage  to  be  gained  by  prun- 
ing trees  higher  than  32  feet,  is  not  an  object  worthy  of- 
consideration,  if  the  trees  are  to  be  cut  down  at  the  age  o£ 
60  years. 

And  if  it  should  be  found  that  the  higher  a  tree  is  pruned 
the  slower  it  swells  in  the  bole,  perhaps  a  24  feet  bole  may 
measure  as  much  at  60  years  pld  as  a  32  feet  bole.     If  it 
increases  half  an^inch  in  girt  in  the  last  36  years  more  than  ' 
the  32  feet  bole  increases  in  the  same  time,' it  will  very 
nearly  equal  it  in  measure. 
/    A  32  feet  bole  with  a  top  from  20  tp  30  fee 
many  large  lateral  branches,  is  certainly  a  mud 
than  a  forty  feet  bole  with  a  top  only  twenty  fei 
few  and  small  lateral  branches :  and  at  sixty  y 
former  will  have  had  to  increase  in  the  last 
years,  on^y.  one  quarter  of  an  inch  in  girt,  n 
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latter,  to  exceed  ii  in  measure,  to  say  nothing  of  the  excaM 
I  of  timber  in  the  larger  top  and  branches.  It  must,  however, 
be  remarked,  that  at  eighty  years  of  age,  the  forty  feet  bole 
urill  exceed  the  thirty-two  feet  bole  nearly  six  feet;  and  at 
one  hundred  years,  thirteen  feet,  provided  it  sw^ll  equally 
fast  in  thickness.  But  unless  the  trees  be  oak,  fit  ibr  the 
use  of  the  navy,  for  which  an  increased  price  can  be  had,  I 
imagine  few  gentlemen  would  now  qhoose  to  let  their  trees 
stand  to  eighty  years  of  age,  when  the  increase  of  their  boles 
will  not  be  four  per  cent. ;  still  fewer  would  let  them  stand 
to  one  hundred,  when  the  increase  will  not  be  three  per  cent, 
per  annum. 

Again,  let  it  be  supposed  that  trees  sixty  years  of  age 
tave  increased  annually,  during  their  growth,  fifteen  inches 
in  height,  and  one  inch  and  a  half  in  circumference^  the 
girt  and  contents  of  their  bolf  s,  if  of  the  under-mentioned 
lengths^  will  be  as  under,  viz. 


Cbfttents. 

' 

Ft.  in.pt. 

Trew  with  20  feet  boles,  will  be  19|  inches  girt  at  !0  feet  high, 
Do.              25            do.              \9\         do.            12J      do. 

52    9    9 

61     0    5 

Do.              SO            do.               18           do.           15        do. 

67    6     0 

Do.              40            do.              16J         do.      •     20        do. 

75    7     6 

Do.             50            do.              15          do.          25        do. 

7B     I     % 

Taking  it  for  granted  that  the  shorter  boles  will  increase 
faster  in  thickness  than  the  longer  ones,  it  is  reasonable  to 
expect  tijat  the  forty  feet  bole  will  contain  more  timber  than 
the  fifty  feet  bole  when  they  are  both  sixty  years  old;  and 
if  they  are  both  sold  at  the  same  rate  per  foot,  the  forty  feet 
bole  must  consequently  be  more  valuable.  If,  however, 
a  higher  price  can  be  had  for  longer  boles,  this  may  com- 
))ensate  not  only  for  their  deficiency  in  measure  at  sixty 
years  of  age,  but  also  for  their  Manding  beyond  the  period 
'when  they  cease  paying  the  common  rate  of  interest  for  the 
money  they  are  worth,  which  I  suppose  is  frequently  the 
case  as  to  tall  elm  trees,  fit  for  keel  pieces,  and  perhaps 
beech  for  ship  planking.  It  is  hence  evident,  that  where 
tt^  soil  is  such  as  will  enable  trees  to  grow  to  a  great  height, 
it  will  be  necessary,  before  we  decide  hpw  high  to  prune 
them,  to  consider  to  what  purposes  the  timber  can  be  most 
advautageously  appropriated. 

8  Whatever 
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XVlialever  the  Jengths  oP  the  boles  of  trees  increasing  a* 
above  may  be,  their  increase  is  fiVeper  cent,  per  annum,  one 
ye^r  after  their  girt  in  the  middle  is  15  inches,  but  not  longer. 

Again,  let  it  be  supposed  that  trees  sixty  years  of  age 

have  increased   annually,    during  their   growth,    eighteea 

inches  in  height,  and  two  inches  in  circumference,  the  girl  '^ 

and  contents  of  their  boles,    if  of  the  under-mentioned 

lengths,  will  be  as  under,  viz.  » 

.Cpntento* 
Ft,  in.  pt. 
Trees  with  S4  feet  boles,  will  be  26  inches  girt  at  12  feet  high,  112    8^0 
Do.  so  4o.  25  do.  15        do.         ISO    2    <» 

Do.  36  do.  24  do.  18         do.         144    0    O 

Do.  48  do.  22  do.  24        do.         161     4    0 

Do.  60  do.  20  do.  80        do.        166    8    O 

Here  again  we  may  suppose  that  the  forty^eight  fefet  bok, 

by  swelling  faster  than  the  sixty  feet  bole,  may  exceed  it  in 

measure  at  sixty  years  of  age,  and  this  it  would  do,  were 

the  girt  increased  only  half  an  inch.     And  if  the  thirty-siic 

feet  bole  Was  increased  two  inches  in  girt,  it  would  exceed 

both  the  forty-eight  aad,§ixty  feet  boles.     But  trees  of  such 

swift  growth  are  frequently  cut  down  before  they  are  sixty 

years  old.     At  forty  years  of  age  the  thirty-six  fcet.bole,  if 

.  it  swell  no  faster  than  the  forty-eight  feet  bole,  will  .contain 

more  timber  if  measured  according  to  the  present  erroneous 

method.     (The  greater  disproportion  there  is  between  the 

two  ends  of  a  piece^of  timber^  and  the  more  disadvantai* 

geously  it  measures,  when  the  girt  is  tak^  in  the  middle.) 

I  suppose  that  in  timber  of  this  swift  growth,  the  longer 

boles  are  frequently  not  worth  more  per  foot  than  the  shorter 

boles;  therefore,  in  this  case,  that  length  of  bole  should  be 

fixed  on  which  is  likely  to  measure  most. at  the  period  when 

the  trees  are  intended  to  be  felled. 

Whatever  the  lengths  of  the  boles  of  trees  increasing  as 
above  may  be,  their  increase  is  five  per  cent,  per  ai)i>um,  on* 
y^ar  after  their  girt  in  the  middle  is  20  inches,  but  not  longer* 

It  appears  from  the  last  observations  and  caleulation^^ 
that  the  annual  increase  in  the  holes  of  trees  by  their  growth^ 
ceases^  to  be  equal  tQ  five  per  cent,  per  annum  some  timt 

between 
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/  between  forty-six  and  sixty  years  of  ^ge^  according  as  Ae 
i,  boles  are  shorter  or  longer. 

But  It  being  generally  allowed  that  oak  trees^  of  a  size 
-    fit  for  the  navy,  require  to  grow  from  eighty  to  one  hundred 
and  fifty  years,  according  to  the  quality  of  the  soil,  and  it 
is  so  stated  in  the  eleventh  report  of  the  commissioners  ap- 
poiuted  to  inquire  into  the  state  and  condition  of  the  woods, 
forests,  and  laitd  revenues  of  the  crown ;  I  have  thcFefere 
been  calculating  tables,  showing  what  the  proportionably 
advanced  prices  should  be,  at  dififcrent  periods,  up  to  one 
hundred  and  fifty  years,  to  pay  the  proprietors  for  letting 
their  trees  stand  to  those  periods.     These  prices,  especially 
Ml  the  later  periods,  very  greatly  exceed  any  that  have  ever 
been  given.     It  certainly  has  been  much  the  interest  of  the 
growers  of  oak  timber  to  fell  it  at  about  sixty  years  of  age^ 
even  if  they  replant  the  same  ground.  To  let  it  stand  to  one 
hundred  and  twenty  years  of  age,  and  sell  it  at  the  present 
prices,  their  loss  would  exceed  double  the  whole  value  of 
the  timber  at  sixty  years  of  age#    Nothing  short  of  a  suf- 
ficient price  will  long  command  a  sufficient  supply.   Owing 
to  too  bw  prices,  the  quantity  of  large  timber  on  private 
estates  has  long  been  rapidly  decreasing;  and  it  will  be  too 
late  to  commence  oflering  reasonable  prices  for  it  when  it  is 
all  gone,  and  no  oaks  left  of  greater  growth  than  sixty  years. 
To  have  to  wait  their  growing  the  second  sixty  years,  may 
bring  upon  us  evils  exceeding  all  calculation. 

Vabmions  made  in  October j  1807,  of  several  Plantatitms 
in  Staffordshire. 

The  V'aluations  were  made  of  the  trees  growing  within  the 
,     space  of  a  chain  square,  being  the  tenth  part  of  an  acre,  of 
the  medium  growth  of  each  plantation. 

In  the  plantation  by  the  mill  wall  there  are  now  growing 
witliin  twenty-two  yards  square,  as  under,  viz. 

£.  s.    d.  £.  s.  d. 

70  oak  trees,  containing  173 
'  feet^  at  fi5.  3rf<  19  13     9 

1 200  of  oak  b^rk,  at  1 25.        7    4    0 

26  17     9  or,  per  acre,  268  1 7  6. 

The 

r  ^ 
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Tht'dbofve  is  part  of  about  four  acres  planted  in  1  H^i  onr 
di  strong  loamy  soil^  worth  about  QOs.  an  acre. 
One  pound  per  annum  forborne  32  years,  and  improved  at  five 

per  odfit.  compound  interest,  would  amount  to  75/.  6s. 
But  the  value  oif  the  timber  is  more  than  three  times  this 
•mount. 

The  ground  was  prepared  for  planting  by  ploughing^ 

On  the  east  side  of  Cottage  Wood  there  are  now  growing, 
within  twenty- two  yards  square,  as  under,  viz. 

^.   5.  dm  £,  5.  (£• 

h<i  ashes,  containing  300  feet, 

at  is.^d.  -  -  .  -  22  10  O 
13  oaks  do.  7  do.  ^s.  0  14  O 
Bark        -         -  -  0     7  0 


23  11  0  or,  per  acre,  235  10  0 

The  above  is  part  of  about  two  acres  planted  in   1776, 
partly  on  heaps  of  earth  in  clay  pits,  and  partly  on  strong 
soil  upon  a  deep  bed  of  sand,  value  about  \;5s.  an  acre.        , 
Fifteen  shillings  per  annum,   forborne  31  years,^and  im- 
proved at  five  per  cent,  compound  interest,  would  amount 
to         -         -         .....  .  53/.  Qs.  Oi. 

But  the  value  of  the  timber  is  more  than  four  times  this 
amount. 

In  the  clay  pits  only  holes  were  dug  for  the  plants,  but 
the  other  part  wholly  trenched,  or  double  dug  with  the  spade. 

In  Pickmore  Pool  plantation  there  are  now  grooving  within 
twenty- two  yards  square,  as  under,  viz. 
g^  Scotch  firs,  containing  636  feet*,  at  U. — 31/.  \6s^  Od. 

or,  per  acre,  318/.  05.  O^f. 

The  last  plantation  is  part  of  about  six  acre^  planted  in 
the  springs  of  1778  and-Q.  Much  of  the  soil  is  a  tough  peat 
on  gravel  or  hungry  white  sand,  worth,  say  bs»  per  apre. 

This  ground  lay  between  two  tenants  who  had  never  cul- 
tivated it.    They  had  then  nineteen  years  unexpired  of  their 

•"l*his  produce  is  after  the  rate  cf  6360  feet  aH  acre,  whicb  ift  aUaat  th« 
fMeofTsAlelV.    .         .  ^ 

Vol.  33.  Nq,  133.  Mmi  1809.  A  a    .  lease 
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kase  of  thirty-one  years  of  this  and  the  adjoining  lands,  and 
willingly  gave  it  up  to  be  planted,  on  condition  of  having 
the  fences  made  and  kept  in  good  repair. 
Five  shillings  a  year,  forborne  29  years,  and  improved  at  five 

percent,  compound  interest,  would  amount  to  15/.  115.  Orf* 
But  the  value  of  the  timber  is  more  than  twenty  times  thia 
amount. 

The  trees  were  about  t^o  feet  high,  and  planted  at  two 
yards  distance,  in  holes  dug  with  the  spade,  1210  on  aa 
acre.  Labour  of  making  the  holes  and  planting  the  trees 
cost  f /.  6s.  1  O^d.  per  acre. 

About  2700  were  planted  on  an  acre  in  the  other  planta- 
tions, where  the  ground  was  wholly  broken  up. 

In  the  remarks  on  these  three  plantations,  no  notice  is 
*  taken  of  the  thinnings.  I  am  informed  by  gentlemen  who 
have  kept  accounts  of  thinnings,  that  these  have  repaid  the 
rent  of  the  land  and  every  expense,  with  compound,  interest, 
some  time  before  the  woods  were  thirty  years  old;  and  the 
preceding  calculaiions  show  that  it  may  be  so.  And  if  so, 
the  present  value  of  these  plantations  is  all  clear  gain. 

The  valuer  of  these  plantations  has  bought  a  goojd  deal  of 
wood  out  of  thtm  ;  and  the  prices  he  has  valued  at  per  foot, 
may  possibly  be  a  fair  value  there  for  such  small  timber. 

The  growth  of  the  firs  in  the  last-mentioned  plantation, 
is  probably  as  great  in  that  poor  ground  as  it  would  have 
been  had  they  been  planted  on  ground  of  three  or  four  times 
its  value;  this  must  be  a  powerful  inducement  to  gentlemen 
to  plant  all  such  poor  ground  in  the  first  instance. 

And  a  few  of  oaks,  ashes,  jind  firs,  may  be  raised  on  al- 
most evepy  farm  in  screens,  that  may,  by  their  shelter,  in- 
crease the  value  of  the  farm  to  the  occupier,  by  increasing 
the  produce,  particularly  that  of  grass  grounds.  In  this  case 
the  interest  of  landl(\rd  and  tenant  may  be  reciprocal;  but  it 
is -the  reverse  where  trees  are  planted  in  hedge-rows. 

And  even  ihe  sides  and  tops  of  high  mountains  may  be 
made  abtfndantly  more  productive  of  grass,  if  certain  por- 
tions of  them  were  surrounded  by  plantations.  These  planta- 
tions, by  breaking  the  force  of  cold  winds,  diminish  their 
chilling  effect  on  the  fields  the  plantation*  surround,  and 
*    V  render 
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render  the  climate   on   mountains  much  more  rhWd  and 
genial. 

This  last  kind  of  improvement  will  generally  be  found 
very  greatly  to  exceed  the  expectation  of  the  improver,  pro- 
,vided  it  be  judiciously  planned  and  executed. 

May  I  take  the  liberty  to  suggest^  that  information  of  ^ 
very  great  value  might  be  obtained  by  the  Society  froiA  the 
gentlemen  to  whom  medals  and  premiums  have  been  given 
for  planting  trees,  if  they  would  favour  the  Society  with 
their  subsequent  observations  respecting  those  plantations. 

It  would,  for  instance,  be  desirable  to  have  the  nature  of 
the  soil  and  under  strata  described, — the  sorts  of  trees  best 
suited  thereto, — the  distance  at  which  the  trees  were  first 
planted,—- at  what  periods  they  were  thinned,  and  how  many 
cut  out -at  each  thinning,  and  their  measure  and  value, — th« 
present  height,  distance,  measure,  and  value,  of  the  trees 
now  growing  on  an  acre,— what  distances  are  found  most 
advantageous,  and  also  the  best  height  to  be  pruned. 

The  fund  of  information  that  such  communications  might 
afford,  would  prove  6f  very  great  value  indeed  to  future 
planters,  as  well  as  to  many  proprietors  of  plantations  of- 
different  ages  now  growing. 

*  If  the  Society  should  think  it  advisable  to  solicit  this  in- 
formation, no  doubt  the  ample  .and  valuable  materials  they 
would  thereby  obtain,  would  eriablo  some  abler  pen  to  do 
justice  to  the  curious  and  important  subjects  of  the  preceding 
pages.  In  the  mean  time  it  is  hoped,  that  this  attempt  to. 
reduce  our  knowledge  of  the  growth  of  timber  to  something 
like  system,  however  imperfect  it  may  be,  will  be  received 
with  indulgence.  Assuredly,  it  had  not  so  soon  seen  the 
*  light,  had  not  the  present  situation  of  our  country  impe- 
-  riously  demanded  of  every  individual  his  utmost  exertion  to 
render  us  as  independent  as  possible  of  supplies  of  every 
kind  from  the  continent  of  Europe,  from  which  we  are  now 
almost  totally  excluded.  '^ 

C.  W^IST£LL. 

High  Holborn,  March  15,  1808. 

To  Charles  Taylor,  M.D.  Sec. 

A  a  2  i^XVI.  Oh 
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LXVl.  On  the  intended  Thames  Archway  letween  Roiher^' 
.  hU/ie  and  Limehouse,     By  Mr.  John  Farey,  Mmeralo' 

gical  Surveyor. 

To  Mr.  TiLtocH, — &ib, 
±s  an  age  like  the  present,  whtn  tbe  abititles  of  a  Reimi^, 
a  Jesisop,  a  Telford,  and  numerous  other  British  civil  en- 
gineers are  so  universally  known,  by  the  great  works  which 
have  been  executed  within  the  last  3Q  years  under  their  di- 
rection, wherein  diSicuhies  of  almost  every  kind  have  been 
successfully  overcome,  and  tunnels  in  the  most  difficult 
situations  have  been  constpucted,  in  considerable  numbers : 
it  must  excite  surprise  in  every  one  to  learn^  that  after  more 
than  three  years  have  becit  spent  by  a  company  of  proprie- 
tors in  the  metropolis  of  the  country^  ia ineffectual  attempts 
'  towards  constructing  a  dry  tunnel  for  a  road-way  under  the 
bed  of  the  river  Thiimes,  as  a  substitute  for  a  bridge,  that 
the  directors  appointed  by  these  proprietors  should  now  be 
adveHising  (in  the  newspapers,  and  by  a  printed  hand -bill, 
which  is  given  below,)  for  the  schemes  of  inexperienced 
adventurers,  rather  than  call  in  the  professional  aid  of  one 
6r  more  of  the  established  engineers  of  the  country,  to  the 
effecting  of  the  purposes  which  th»ey  have  in  view.  Surely  it 
cannot  be  expected  by  these  gentlemen,  that  any  of  the  ex- 
perienced engineers  alluded  to,  will  submit  their  designs  and 
estimates  for  the  great  work  which  the  proprietors  have  wn- 
dertaken,    oil  the  terms   and  for  the  considerations  held 
out ; — who  is  to  decide  on  the  merits  of  the  different  designs> 
which  may  be  delivered  in  ?  and  wko  is  to  superintend  and 
execute  the  desig^i  which  may  be  adopted  ?  On  both  of  these 
questions,  the  probability  cither  of  honour  or  profit  to  be 
derived   from   their   labours,    will    in  all   likelihood   tum^ 
according  to  the  conditions  which  the  directors  have  laid 
down. 

,  In  your  Magazine,  No.  97,  for  June  1806,  (vol.xxv.  p.46,) 
I  gave  a  hasty  sketch  of  the  state  of  the  works  at  th^t  time, 
and  an.  account,  extracted  from  Mr.  Rohert  Fazie's  books, 
of  the  strata  expected  by  him  to  be  met  with  in  sinking  the 
shafts  on  the  south  and  north  shores,  and  in  driving  under 

the 
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the  rivcT  between  these  shafts :  at  that  time  Mr.  V.  was  very 
confidem  in  considering  the  strata  as  regular  and  undisturhsd 
which  his  borings  had   penetrated,    notwithstanding   my 
opinion  expressed  to^him  on  seeing  the  specimens,  that  the 
whole  were  alluvialy  and  their  continuance  horiawntally  not 
in  the  least  to  be  depended  on,  as  mentioned  at  page  49  of 
my  paper  in  yoor  Magazine,  of  which  he  had  three  or  four 
copies  from  me  at  his  request,  to  distribute  among  the  di- 
ttectors  of  the  concern.     The  following  accounts,  which  the 
directors  have  lately  published,  show,  after  more  than  two 
years  of  very  expensive  trial,  that  these  ideas  of  mine  have 
been  confirmed,  as  they  might  have  been  in  a  few  weeks  time, 
by  the  h<rrings  in  the  bottom  of  the  river  which  I  recom- 
mended, first  in  £)r.  Rees's  New  Cydopcedia  (sect.  Thames^ 
in  the  article  Canal),  and  again  in  my  paper  in  your  Maga- 
2ine  above  referred  to  ;  and  such  borings  would  doubtless 
ht\"e  suggested  the  conclusion,  without  all  this  loss  of  money 
and  time,  which  the  engineer  (Quere,  was  it  Mr.  V.  or 
Mr.  T.  ?)  at  length  came  to,  viz. :     ^*  That  an  underground 
tunnel  could  not  be  made  in  that  line,  unless  the  fractures 
Were  covered  by  caissons,  without  which  the  further  pro- 
gress of  the  drift  would  be  useless ;"  but  he  continues,  *^  that 
he  had  no  doubt  of  being  able  to  make  a  tunnel  over  the 
same  line  through  the  river,  sufficiently  deep  into  it3  bed, 
by  means  of  movable  caissons,  or  coffer-dams,  and  at  a  less 
expense  considerably  than  the  original  estimate  for  the  un- 
derground plan :  and  without  any  impediment  to  the  naviga- 
tion of  the  river  J'     From  the  expressions  of  the  directors 
which  follow,  it  is  too  much  to  be  feared,  that  the  counsels 
which  first  prevailed  in  adopting  a  deep  underground  tunnel, 
rather  than  one  laid  as  near  as  may  be  to  the  bottom  of  the 
water  in  the  river,  has  still  a  prevailing  influence  among 
them;  in  which  case  I  venture  again  to  predict,  that  the     ^ 
expectations  of  the  proprietors  and  the  public,  will  be  ulti- 
mately and  grievously  disappointed. 

At  the  time  of  writing  the  short  notice  of  this  under- 

.  taking,  in  connection  with  the  navrgatron  of  the  Thames 

rivier,  for  the  Cyclopaedia,  I  was  too  much  hurried  to  give 

the  subject  that  consideration,  which  its  obvious  imfportance 

A  a  3  has  ' 
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has  since  occasioned  it  to  have,  particularly  when  I  have 
been  in  the  company  of  ipgeniousand  pr^U^tical  men  in  such 
matters^  and  have  introduced  the  subject,  in  order  to  hear 
the  ideas  of  others  relating  to  it.     Instead  of  piling  off  the 
river,  as  I  there  hastily  mentioned,  I  would  suggest  to  the 
consideration  of  those  engineers  who  may  turn  their  atten- 
tion  to  the  subject,  an  immense  tub  in  form  of  the  frustum 
of  a  cone,  secured  by  hoops  outside,  and  polygonal  framing 
inside,  but  without  either  bottom  or  top,  which  being  prin- 
cipally of  wood,  might  be  floated  at  high  water  to  the  spot 
where  the  tunnel  is  to  be  begun ;  the  bottom  edge  of  it 
might  be  so  secured  to  the  bottom  of  the  river,  by  mesuns 
which  will  suggest  themselves  to  competent  engineers,  as  to 
prevent  the  influx  of  water  from  the  river,  or  the  pressing  in 
of  quick-sand  or  silt,  after  the  water  is  extracted  from  the 
tub  by  engines  ;  and  after  a  length,  of  70  or  80  feet  per- 
haps, of  the  tunnel  was  con^ructed,  its  end  might  be  so  se- 
cured as  to  admit  of  moving  the  tub,  to  include  a4iew  length ; 
with  scarcely  any  interruption  to  the  navigation*of  the  river. 
I  have  often  been  sanguine  enough,  to  expect  to  see  se- 
veral tunnels  constructed  under  the  Thames  and  other  of 
our  important  navigable  rivers,  in  some  instances  super- 
seding, perhaps,  the  ancient  bridges  like  that  of  London ; 
but  must  confess,  that  the  origin  and  proceedings  of  the  two 
Thames  Archway  Companies,  which  we  have  seen,  and 
particularly  the  proposals  by  the  directors  of  one  of  them, 
which  foUoww  ha^e  occasioned  me  to  doubt  much,  whether 
I  shall  live  long  enough;  to  pass  through  a  tunnel  con- 
structed under  their  auspidss,  unless  indeed  a  material  change 
takes  place  in  their  principle  of  proceeding.. 

I  am,  sir,  your  obedient  servant, 

John  Farky, 

Westminster,  May  12,  1809. 


Particulars  of  the  strata  met  with,  in  sinking  a  shaft  near 
the  Horse- Ferry  in  Rotherhithe,  and  in  driving  a  heading 
thence  under  thehied  of  the  Tham.es  river,  iOS^f  feet  in 
lepgth,  intended  as  a  drain  fox  the  proposed  road  arch- 
way ;  with  an  account  of  the  progress  and  present  state  of 

,  ,  the 
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'  the  works^  and  of  two  premiums  advertised  by  thje  direct 

tors  for  plans^  according  to  which  the  tunnel  may  be 

constructed. 

The  Thames  Archway  Company  was  established  by  an 
act  of  parliament  (45  Geo.  Ill,)  "for  the  purpose  of  form- 
ing a  tunnel  under  the  river  Thames,  either  for  foot  passen- 
gers or  carriages,  or  for  both  ;"  and  by  the  unanimous  opi- 
nion of  every  engineer  who  hJul  been  consulted,  it  was 
deemed  ne<jessary,  as  a  preparatory  step,  to  make  a  drift- 
way to  extend  as  far  as  the  deepest  part  of  the  river;  and  ac-  ^ 
cording  to  the  original  plan  of  this*  undertaking  it  was  in- 
. tended  then  to  begin  to  construct  the  tunnel,  carrying  ii 
forward  in  both  directions  from  the  centre  to  the  north  and 
south  sides  \)f  the  river  :  a  shaft  was  therefore  sunk  on  the 
south  side  near  the  Horse- ferry,  Redriffe,  and  adrift-vi%y  , 
made  to  the  point  first  proposed.  It  was,  however,  tbeo 
determined  to  continue  the  drift  to  the  opposite  shore,  in 
the  line  and  direction  of  the  proposed  tunnel,  for  the,  sake^ 
amongst  other  reasons,  of  exploring  the  ground  througli 
which  that  part  of  the  tunnel  was  intended  to  pass;  and 
thereby  enabling  the  engineer  to  anticipate  and  guard  against 
difficulties.  ' 

In  pursuance  of  this  determination  the  drift-way  was 
carried  on  to  the  extent  shown  m  t(ie  accompanying  plan, 
at  A,  when  the  engineer  proposed  another  mode  of  executing 
the  tunnd,  and,  in  his  opinion,  much  less  difficult  and  less 
expensive,  and  for  which  the  further  extension  of  the  drift 
would  be  useless;  the  directors,  being  convinced  that  there 
^re  many  methods  of  accomplishing  the  object,  and  that  k 
is  their  duty  to  procure  the  best  in  their  power,  thought 
proper,  before  this  or  any  pfan  >yere  adopted,  to  suspend  the 
wo^ks,  and  to  invite  ingenious  men  of  every  description  to 
a  consideration  of  the  best  means  of  completing  so  useful 
^nd  so  novel  an  undertaking. 

With  this  view  the  directors  are  induced  to  offer  the  fol- 
lowing premiums^  namely, 

J'luq  hundred  pounds  to  the  person  whose  plan  shall  be 
adopted  and  acted  upon ;  and  a  further  sum  of  three  hundred 
pounds  if  it  be  executed. 

Aa4  The 
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The  first  prefnium  to  be  paid  within  three  aientbs  ttfter 
the  plan  "shall  bar^e  been  put  in  executioti.  The  second 
premium  within  three  months  after  the  tunnel  shall  have 
been  opened  for  paaaengers. 

The  plans  to  b^  accoBopanied  with  full  9nd  cle^r  sp^ifi- 
€tti(ms  and  directions  hc^w  to  carry  them  into  e^cuition^ 
and  an  estimate  of  the  expense^  They  must  be  signed  by 
fictitious  namfiSf  jmottoes,  osr  marks,  and  will  be  returned  if 
Bot  adopted  to  any  .person  claiming  them  under  the  fiotitiouss 
name^  motto,  or  mark  ;  the  real  name  to  be  eocJpsed  in  a 
sealed  note,  and  eKtemally  marked  with  the  6ctiiLous  njame, 
Ctc;  which  note  shall  not  be  opened  unles^  it  be  that  of 
its  person  whose  plan  shall  -be  adjudged  entitled  to  the 
premium. 
/All  the4)lans  will  be  submitted  to  the  judgement  of  ^emi^ 
a^t  and  competent  perscms  chosen  by  the  directors,  who 
shall  nc^  be  either  proprietors  ^  competitors ;  so  that  every 
person  offering  plans  may  rely  upon  the  fisiifneas  and  imparr 
tiality'of  the  decision. 

The  plf  ns  must  be  delivered  at  the  office  of  Mr.  Wadeson, 
in  Austin  Friars^  Xtondun,  solicitor  to  this  concern^  on  or 
before  the  iirst  of  June  next. 

To  enable  engineers  and  olbere  to  form  correct  opinions 
ma  the  subject,  the  directors. have  caused  the  following  acr 
count  of  such  facts  as  were  noted  to  have  oocur<red  in  tb^ 
progress  of  the  undertakiog,  to  be  e^tr^cte^  froi9  the  ^- 
gineer's  journal,  which  is  acoomfMinied  by  an  ^ngr^ving 
^bowing  the  plan  and  section  of  the  werJcs  a;S  f^r  ^8  they 
have  proceeded. 

Fig.  1,  (PI.  XI.)  is  theaection  of  the  river,  shafts  and 
drift-way,  B  the  shaft  on  tbesoi^th  shore  lined  with  nine-* 
incfa  brick-iwork  laid  in  cement  impervious  to  wafl^r«  Jbe 
strata  through  which  it  passed  coosialed  of^ 

9t.  In. 

1.  Brown  cl^y g  o 

2.  Loose  gravel  with  a  large  quantity  of  water  26  8 
'    3.  Blue  alluvial  earth  inclining  to  clay 3  0 

4.  Loam .....••     5     1 

5.  Blue  alluvial  earth  inclining  to  clay,  mixed 

with  shells    ••,•.'•  t^.. «#••••», 3    9 

6.  Cal- 
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&  Calcareous  rock  in  which  wot  imbedded 
gravi^l  &tones^  and  so  hard  as  to  resist 
the  pick-axe^  and  to  he  bcokoEi  ckily 
by  wedges    • •  7     6 

7*  Light  colourjed  muddy  shale,  in  which 
were  imbedded  pyriti^  and  caJQareo us  . 
stooes     ..  ^  »*.,,• 4    ($ 

8.  Greenland  with  gravel  and  a  little  water  O    6 

9.  Green  sand    8    4 

68  4 

From  the  surface  of  the  ground  to  high  water 

mark , 8  0 

Depth  of  the  shaft  from  high  w«ter  mark       76  4 

The  gravelly  stratum  No.  2,  in  the  shaft  extends  about. 
400  feet  intp  the  river  from  high  water  m^rk  at  T  to  V;  at 
this  latter  place  it  is  abput  two  fe^l  thick,  and  underneath 
is  alluvia)  earth  .approaching  the  nature  of  clay. 

The  framing  of  the  drift  consists  of  tfaree^mch  pJai&^  five 
feet  high,  three  feet  wide  at  bottom,  and  two  feet  six  inches 
at  the  top  inside.  '  , 

Fig.  2  is  a  plan  of  the  drift- way  and  ^haft. 
In  proceeding  with  the  drift-way  from  the  south  |o  the 
north  shore,  the  strata  wer£  constantly  ^varying  at  the  face 
of  the  drift  as  noted  at  the  following  places  specified.    Th$ 
variations  in  the  intermediate  spaces  were  not  noted. . 
Face  of  the  drift  !at  the  entrance  from 
the  shaft,  measuring  from  the  bot- 
tom upwards.  Ft.  In.  Ft.  J«. 
Green  sand     •..#..••..•...••...«  4    6 
Gravel 0    6 

-  5  0 

At  177  f(^t  from  the  sh^ft. 

Green  sand   f.....*...*4    0 

Gravel     '....0    6 

Blue  muddy  shale  ......  0    6 

5  p 

At  834  feet.  Green  sand 3    9 

Gravel 0    3 

^la^  muddy  shale    1    O 

^-^  5  o 


Digitized  by  VjOOQ  IC 


378  On  the  intended  Thames  Archway^ 

Ft.  In.  Ft  In. 

At  295  fect^  Green  sand    » ; 3    7 

K        Gravel     O    3 

Blu&muddy  shale  .  •  .^ . »  1    2 

5  O 

At  31 7  feet^  Green  sand    3    5 

Gravel O    4 

Blue  muddy  shale 1    3 

5  a 

At  331  feet.  Green  sand    ^.  •  3    3 

Gravel     O    4 

Blue  muddy  shale    1^5 

•—  5  O 

At  333  feet.  Green  sand    3    3 

Gravel    O    4 

Blue  muddy  shale    1    5 

5  6 

At  350  feet.  Green  sand    2    8 

Gravel     0   4 

Blue  muddy  shale    Q    O 

5  0 

At  493  feet,  the  ereen  sand  ends. 

At  730  feet.  Hard  calcareous  rock,  mixed 

with  loamy  sand   ^  0 

At  799  feet.  Hard  rock   5  0 

At  338  feet,  Ditto   ., .  5  0 

At  901  feet.  Ditto — —  5  0 

At  931  feet.  Rock,  with  a  little  sand 
and  shells,  and  water  in 

the  roof • . . . .  5  0 

At  945  feet.  Hard  rock \  2    6 

Clay  and  shells    .2    6 

5  0 

At  966  feet.  Rock    . . . ., .0    3 

Clay    .., O  4 

Shells    2  O 

Clay    1  o 

Cockle  shells    0  4 

Clays  and  shells   .1  O 

Sand    0  « 

Clay    0  6 

Sand    0  5 

6  O 

.     At  972  fe^t.  Clay  and  shells    • .  4  O 

Sand  , ••••  1    o 

*.0 
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At  992  feet,  Clay  and  shells    0    8      ,  ^ 

.  Sand   • 4    4 

5  0 

At  1011  feet,  Sand    3    6 

Clay   1    6 

5  O 

The  quantity  of  water  in  the  gravelly  stratum  No.  S  of 
the  shaft,  was  so  considerable,  that  a  fourteen-horse  engine 
could  only  keep  the  water  a  few  feet  below  its  natural  level, 
and  the  shAft  was  sunk  through^  by  far  the  greatest  part  of 
this  stratum,  into  the  blue  stratum  No.  3,  with  the  water 
standing  in  it  to  the  depth  of  several  feet.  It  is  well  ascer* 
tained  that  this  stratum  of  gravel  extends  through  a  consi- 
derable part  of  the  adjoining  country;  but  borings, being 
made  in  the  shaft  from  the  bottom  of  this  stratum,  no  wa- 
ter was  met  with  rn  the  sub-strata  to  the  depth  of  eighty-six 
feet  from  high  water,  where  a  spring  was  discovered,  which 
rose  in  a  few  hours,  through  pipes  inserted  for  that  purpose, 
to  a  higher  level  than  that  in  the  gravelly  stratum  No.  2. 
The  shaft  was  therefore  sunk  only  to  the  depth  of  seventy-six 
feet  four  inches. 

The  drift  was  then  carried  forward  in  a  horizontal  direc- 
tion to  the  north,  five  hundred  and  fifty-nine  feet.  And,  in 
order  to  explore  the  ground  in  the  northern  part  of  tlie  line 
of  the  then  proposed  tunnel,  the  drift  was  turned  to  fhe 
west  twenty-three  feet  six  inches  from  the  centre  of  the 
former  line  to  the  centre  of  the  new  direction,  and  then  to 
the  north,  as  shown  in  Fig.  2,  (intended  to  be  enlarged  af- 
terwards to  the  size  of  the  tunnel)  and,  carried  forward  three 
hundred  and  forty-one  feet,  making  the  distance  fi-om  the  . 
shaft  to  the  beginning  of  the  rise  at  D  nine  hundred  and 
twenty-two  feet.  Through  the  whofe  of  this  line  no  tna- 
terial  interruption  occurred;  the  strata,  as  shown  above, 
consisted  of  firm  sand,  calcareous  rock,  and  concreted  gra- 
vel, with  no  more  water  than  was  easily  kept  under  by  a 
fourteen -horse  engine. 

At  the  point  D  the  drift  was  made  to  incline  upwards  at 
the  rate  of  one  foot  in  nine.  In  prosecuting  this  part  of  the 
drift,  at'  the  distance  of  twenty-three  feet  from  the  begin- 
ning of  the  incline,  the  earth  in  the  roof  broke  down,  and 
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discharged  a  great  quaiitity  of  sand  and  water  into  the  drift. 
At  the  time  thi«  cKcumstaRce  happened,  a  ^pace  of  only  six 
inches  by  thirty  of  earth  in  the  roof  and  none  in  the  face 
was  left  untimbefed ;  and  tlirough  this  space  the  earth  kept 
falling  by  degrees,  until  a  hole  was  formed  capable  of  letting 
a  man  stand  up  in  it ;  who  obsers^  a  quiqksand,  about 
three  feet  tbick^  and  about  four  or  five  feet  above  the  roof 
of  the  drift.  The  stratum  between  the  drift  and  sand  w^ 
clay  J  water  flowed  from  the  sand.  The  hole  was  after  sonoe 
difficulties  filled  up,  and  the  works  proceeded.   ' 

From  the  observations  which  had  been  made  in  the  pro^ 
^ress  of  the  drift,  the  engineer  fouiul  that  the  strata  dipped 
Rightly  from  the  south  to  the  north,  and  concluded  l^hat  the 
gravelly  stratum  No.  %  in  the  shaft  would  eAd  in  quicksand* 
This  inference  was  confirmed  by  borings  in  the  north  shore 
at  E^  and  by  the  fact  that  the  wells  there  are  tnuch  deeper 
than  on  the  south.  In  expectation  therefore  of  drawing  off- 
the  water  from  the  faee  of  the  work,  borii^s  were  made  at 
P,  through  the  roof  of  the  drift,  and  pipes  forced  up  to  the 
top  of  the  quick-sand,  which  had  the  desired  effect,  ITic 
water  came  free  from  sand  for  a  considerable  time;  but 
when  the  sand  began  to  come  through  any  of  the  pipes  they 
were  plugged  up^  and  others  occasionally  inserted  in  diffe- 
rent places  to  the  south  of  these,  with  the  same  object  in 
view  'y  aod  whici)  kept  the  face  of  the  work  dry.  By  this 
ineans,  and  by  using  the  utmost  precaution  in  all  other  re- 
spects, the  drift  was  afterwards  extended  seventy  fieet  be- 
yond this  fracture ;  where  the  roof  broke  down  a  second 
time,  and  sand  and  water  entered  the  drift-way  with  great 
violence,  and  to  an  alarming  degree ;  so  that  in  about  a 
quarter  of  an  hour  the  water  rose  in  the  shaft  nearly  to  the 
top  of  jt.  On  examiqing  the  river  an  opening  or  hole  at  w 
was  discovered  iu  the  bed,  of  about  foor  feet  diasneter  and 
nine  feet  ^oep,  aod  its  sides  ncvly  perpendicular.  Into  this 
Jiole,  clay  partly  in  bags,  and  other  materials,-  were  thrown 
sufficient  to  fill  it  up ;  and  which  succeeded  in  stopping  the 
comjnunicatiou  between  tlie  river  and  the  drift.  The  face 
of  the  drift  was  again  opened.;  but  the  men  codd  make  but 
little  progress,  as  the  water  and  sand"  frequently  burst  in 
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upon  tbewi,  aijd  drove  tbera  away.  '  Pipes  were  again  put 
up  at  G,  and  the  drift  was  extended  twenty  feet  six,  inches 
further,  in  nearly  a  horizontal  direction,  through  the  qyick- 
sand.  The  face  was  then  timbered  up, 'to  prevent  any  farther 
fall  of  earth  or  sand ;  and  a  pipe  nine  feet  long  forced 
upwards  diagonally  at  the  face  of  the  drift.  The  first  eight 
feet  through  which  this  pipe  passed  was  blue  clay,  and-  the 
last  foot  quicksand,,  of  which  a  considerable  quantity  im- 
mediately flowed  into  the  drtft.  This  pipe  soon  became 
clogged  up,  it  is  presumed  with  clay,  as  some  lumps  came 
through  nearly  as  large  as  the  diameter  of  the  pipe.  An- 
other pipe,  eight  feet  six  inches  long,  was  inserted  hori- 
zontally in  the  face,  and  discovered  nothing  but  blue  clay  : 
no  sand  nor  water  came  through  it. 

At  this  period  the  engineer,  reported,  that  he  had  ex- 
aimined  the  bed  of  the  river,  and  found  the  hole  at  u/  con-^ 
siderabjy  increased  both  in  width  and  depth,  and  the  earth 
at  X  very  much  sunk ;  and  thai  he  had  no  doubt  these  twa 
fractures  communica/led  underneath.     He  then  gave  it  as 
his  npinion  that  an  underground  tunnel  could  not  be  made 
in  that  line,  unless  the  fractures  were  covered  by  caissons^ 
without  which  the  further  progress  of  the  drift  would  be 
useless ;  but  that  he  had  no  doubt  of  being  able  to  make  a 
tunnel  orer  the  same  line  throijgh   the  river,  sufficiently 
deep  into  its  bed,  by  meaiis  of  movt^ble  caissons,  or  coffer- 
dams, and  at  a  less  expense  considerably  than  the  original 
estimate  for  the  underground  plan ;  and  wilhoui  aaiy  impe* 
diment  to  the  navigation  of  Ike  river.     Under  these  circum- 
stances the  further  progress  of  the  works  was  siispendfed*. 
But  the  directors  think  it  necessary  to  state,  that  although 
the  engineer  then  in  tht:  Company's  service  was  of  opinion 
th^t  an  underground  plan  could  not  be  executed  in  or  very 
near  the  proposed  line,  yet  there  are  others  of  a  contrary 
sentiment ;  and  notwithstanding  the  directors  arc  in  posses- 
sion of  designs  or  plans  (which  may  be  inspected  on  appli- 
cation at  the  clerk's  office  in  Austin  Friars)  for  compleii»g 
the  undertaking,  yet  wishing  to  avail  themselves  of  all  the 
ability  of  their  country,  in  an  undertaking  of  such  novehy 
and  importance,  it  becosncs  their  duh'  to  avt'ait  the  event  of 
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this  address  to  the  public,  before  any  plan  be  adopted, 
however  considerable  its  merits,  or  however  eminent  its 
authors.  -       ~       • 

In  the  design  of  any  plan  for  this  concern,  engineers  will 
doublles  pay  particular  attention  to  the  difficulties  which  are 
lik^y  to  occur,  from  the  situation  of  the  quicksands,  the 
communication  with  them  and  the  river,  and  the  falls  in^the 
bed  of  the  river.  And  that  they  will  not  consider  themselves 
9&  prevented  from  offering  plans  for  executing  the  tunnel 
through  the  river  itself,  by  means  of  caissons,  coffer-dams, 
.  of  any  other  method  (if  such  method  appear  to  them  pre- 
ferable  to  the  underground  mode),  provided  in  the  execution 
of  such  plans  no^impediment  be  occasioned  to  the  navigation 
of  the  river. 

It  is  necessary  to  state,  that  any  alteration  in  the  line  lof 
the  tunnel  can  be  but  inconsiderable,  as  it  must  be  confined 
within  the  limits  of  the  ground  laid  down  in  the  accom- 
pan3ring  plan. 

It  is  an  important  consideration  with  the  Company,  that 
the  size  of  the  tunnel  be  large  enough  to  admit  two  car- 
riages to  pass  each  other;  or  two  of  smaller  dimensions, 
each  to  admit  a  carriage. 

The  Company  contemplate  a  foot  tunnel,  only  in  the 
event  that  a  larger  one  should  appear  to  be  impracticable. 

The  plans  must  b^  formed  with  regard  to  the  tunnel  being 
lighted. 

N.B.  That  plan  whose  Kne  is  the  shortest,  and  ascent' 
the  easiest,  will  have  great  claims  to  preference,  if  equal  iiv 
-  merit'in  other  respects.  ^ 

Reference  to  t/^e  Salute. 

Fig.  1,  (Plate  XI.)  section  of  the  river  and  works.  Fig.  2, 
plan  of  the  same. 

B  the  shaft,  A  B  the  drift- way,  as  far  as  it  has  been  ex- 
ecuted. The  dotted  lines  T>e  and  EF,  Fig.  I,  showtlie. 
proposed  ascent  and  opening  of  the  tunnel.  The  dotted 
lines  in  tl^e  plan.  Fig.  2,  show  the  proposed  direction  of 
the  tunnel.  The  width  of  the  river  at  low  water  is  6^49  feet, 
at  high  water  850  feet.  The  distance  between  the  drift- 
way 
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way  and  the  bottom  of  thp  river  ietween  D  and  E  is  no 
where  less  than  28  feet^  and  fro^  D  to  A  no  where  less 
than  25  feet. 

The  parts  shaded  in  plan  fig,  2  are  buildings. 


LXVIL  On  the  Fibies  used  in  Micrometers :  With  an  Account 
of  a  Method  of  removing  the  Error  arising  from  the  bi-- 
flection  of  Light y  by  employing  Hollow  Fibres  of  Glass. 
By  David  Brewster,  LL.  D.,  Fellotv  of  the  Royal 
Society  of  Edi?iburgh,  and  of  the  Society  of  the  AiUi* 
quaries  6f  Scotland. 

DEAR  SIB, 

JCiAYiNG  directed  my  attention  for  some  years  to  the  con- 
struction of  micrometers,  I  have  had  frequently  occasion  to 
regret  the  difficulty  of  procuring  fibres  sufficiently  fine  and 
elastic  for  these  delicate  instruments.  The  impossibility  of 
obtaining  silver  wire  of  a  diameter  small  enough  for  this 
purpose,  has  induced  Mr.  Troughton  to  use  the  web  of  the 
spider,  which  he  has  found  so  fine,  opaque,  and  elastic,  as 
to  answer  all  the  objects  of  practical  astronomy.  I  am  in-r 
formed,  however,  by  this  celebrated  artist,  that  it  is  only 
the  stretcher  or  the  long  line  which  supports  the  spider's 
web,  that  possesses  these  valuable  properties.  The  other 
parts  of  the  web,  though  equally  fine  and  elastic,  are  very 
transparent,  and  therefore  completely  unfit  for  micrometri- 
cal  fibres.  The  difficulty  of  procuring  the  proper  part  of  the 
spider's  web,  has  compelled  many  opticians  and  practical 
astronomers  to  employ  the  raw  fibres  of.  unwrought  silk,  or^ 
what  is  much  worse,  the  coarse  silver  wire  which  is  manu- 
factured in  this  country.  But  whatever  be  the  relative  ad- 
vantages of  these  different  substances,  they  are  all  liable jo 
the  error  arising  from  the  inflection  of  light,  which  rendcFS 
it  impossible  to  ascertain  the  exact  contact  between  the  fibre 
and  the  luminous  body.  This  disadvantage  has  been  ex- 
perienced by  every  astronomical  observer,  and  has  always 
been  considered  as  inseparable  from  the  wire  micrometer. 
I  have,   however,  succeeded  4a  obtaining  a  delicate  fibre 

which 
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which  entbles  us  to  Venoove  the  error  of  inflection,  while  U 
possessed  tke  ret)uisite  properties  of  opacity  and  eUsUpity« 
This  fibre  is  made  of  glass,  which  is  so  exceedingly  dastic, 
that  it  can  be  drawn  Co  any  degree  of  fidetiesg,  and  can. al- 
ways be  procured  and  prepared  with  facility;  a  circumstance 
of  no  small  importance  to  the  practical  astronomer,  who  is 
frequently  obliged  to  send  his  micrometers  to  a  great  distance 
to  be  repaired.  ^ 

'  It  is  evident  that  this  vitreous  fibre,  when  drawn  from  a 
hollow  glass  tube,  will  also  be  of  a  tubular  structure,  aAd 
that  its  interior  diameter  may  always  be  regulated  by  the 
inner  diameter  of  the  original  tube.  When  the  fibre  is 
formed,  and  stretched  across  the  diaphragm  of  the  eye-piece 
of  a  telescope,  it  will  appear  perfectly  opaque,  witk  a  deli- 
cate line  of  liglu  extending  along  its  axis.  This  central 
transparenay  arises  from  the  transmission  of  the  incident 
light  through  the  axis  of  the  hollow  tube :  ^tid  since  this 
tube  can  be  made  of  any  calibre,  we  can  also  increase  or  di« 
minish  the  diameter  of  the  luminous  strealc  In  a  micro^ 
meter  which  I  hare  fitted  up  in  this  way,  the  glass  fibres 
are  about  tlie  ISOOdth  part  of  an  inch  in  diameter;  and  tbji 
iringe  of  light  which  stretches>  across  their  axis  is  distinctly 
visible,  thoughit  does  not  exceed  the  3000dth  part  of  an  inch; 
In  using  these  fibres  for  measuring  the  angle  subtended  by 
two  luminous  points,  whether  they  be  t*vo  stars,  or  the  op*, 
posite  extremities- of  a  Icfmrinous  disc,  we  mxy,  as  has  been 
done  hitherto,  separate  the  fibres  till  the  luminous  points 
are  in  conCatct  with  their  interior  surfaces;,  but  in  ord^r  to 
avoid  the  error  arising  from  mfiection,  i  would  propose  to 
separate  the  fibres  liU  the  ra^-s  of  light  issuing  from  the  lu^ 
minous  points  dart  through  the  transparent  axes  of  the  fihresi^ 
The  rays  thus  transmitted  evidently  su^er  no  inflection  in 
passing  through  the  fibre  to  the  eye  ;  and  besides  this  ad- 
vantage we  have  the  benefit  of  a  delicate  line  about  one  third 
of  the  disfmeter  of  the  fibre  itself. 

I  aiair  dear  sir,  your  most  obedient  servant, 

D.  Bhewstsa 
To  Mr.  TUloek. 

LXVIII.  01' 
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JLXVin.  Ohsermtions  suggested  ^by  the  Geological  Paper 
(jf  ilr.  John  Fakey    in  last    Month's  ^Philosophical 
.   Magazine^ 

To  Mr.  TiLLocH,-.»-SiR, 

JL  Hfi  geological  facts  communicated  by  Mr.  John  Farcy,  in 
bis  Paper  commencing  your  last  month's  Number,  are  iti 
an  eminent  degree  instructive  and  interesting.  It  is  only 
fh)m  the  itinerant^  geologist  cautiously  pacing  over  various 
and  extensive  jlistricts,  and  marking*  with  experienced  in** 
telligence,  the  wonderful  phaetiomena  which  every  where 
present  themselves,  that  we  can  hope  to  obtain  that  accu- 
tnulation  of  practical  facts  which  can  alone  guide  us  to  a 
Sober  and  correct  theory  of  the  natural  pauses  which,  ^t  re*- 
Biote  periods,  have  operated  those  stupendous  changes  whichr 
are  every  where  seen  on  and  near  the  surface  of  ouf  globe. 

,  The  almost  infinitely  diversified  exterior  of  the  earth,  s(nd 
its  universal  stratification,  fui-nish  the  most  interesting  sub- 
jects of  inquiry ;  and  every  natural  inequality  upon,  and 
every  bed  which  reposes  beneath,  the  surface  is  connected 
with  a  history  which  well  merits,  and  can  only Ije  developed 
by,  the  researches  of  the  strongest  intellect.  Indeed  the 
common  min,d  is  overpowered  by  the  stunning  magnitude  ^ 
of  geological  facts;  it  shrinks  from  the  bold  but  just  con- 
clusioff,  that  the  lowest  stratum  which  the  deepest  excava- 
tions into  the  earth  have  yet  reached,  was  once  itself  a  sur-  » 
face^  and  that  the  highest  peak  of  the  loftiest  stratified 
mountain  is  only  the  remaining  speck  of  a  vast  country 
which  once  spread' itself  out  on  the  same,  and  in  many  in- 
stances much  higher,  level :  the  mountain  deriving  its  pre- 
sent 'form  and  exaltation,  not  from  masses  of  matter  sue-* 
cessively  piled  up  by  unknown  means,  but  solely  from  the 
Superior  durability  of  its  materials,  which  have  withstood  thu 
Operation  of  tho^e  tremendous  agents,  that  have  swept  away 
the  surrounding  country  in  which  it  wa9  imbedded,  leaving 
the  mountain  itself  a  magnificent  land  gauge,  by  wiiich  to  es** 
timate  the  immensity  of  the  tracts  that  have  disappeared.  The 
fonntttion  of  mountains  in  this  way,  and  that  pf  the  eiten* 
sive  strata  <rf  the  earth,  mutually  duoidacc  eacb  other*  Tba 
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incalculable  masses  of  matcKials  necessary  to  form  the  latter, 
could  only  be  derived  from  the  destructive  transportation  of 
other  strata *eq[ually  extensive;  and  the  present  elevation 
f\f  stratified  mountains  is  demonstrative  evidence  of  the 
former  existence  of  the  countries  -which,  in  disappearing, 
inve  furbished  :i(uch  vlisi  masses  of  diversified  material  for 
the  ibrmatltm  of  other  stratified  countries  in  other  situations. 
These  iifliple  and  sublime  geological  truths,  however  they 
may  now  shock  mind's  unaccustomed  to  the  contemplaiioif 
of  natural  grau^eur^  will^  at  bo  d^ant  period,  be  as  gene- 
rally assented  to  as  the  gravitation  of  Newton. 

The  just  appreciation  of  geological  ph«enoniena  is  amongst 
the  most  creditable  things^  of  modern  science.  Already  arc 
ibe  ignesjatui  of  hypothetical  inyention  disa)>pearing,  and 
we  no  ionger  hear  of  seas  fourteen  thousand  ft-et  above  the 
level  of  the  preseivt  ocean  retiring  into  cavernous  recepta- 
cles, or  of  the  exahal4oi>  of  continents,  to  equal  heights,  by 
vulcanian  energies.  Forged  in  the  same  fabulous  workshop, 
they  are  already  slumbering  on  the  same  shelf  with  the  vi- 
treous sparks  of  Bufibn.  .      ^ 

The  great  st>urce,  I  conceive,  of  all  hypothetical  reason- 
ing on  the  For  ^nation  of  the  earth  arises  from  tl>e  noistaken 
opinion,  that  the  present  lawtj  of  nature  are  iusufficient  to 
account  tor  past  efl'ecis ;  without  duly  considering,  that  the 
natural  causes  which  are  uow  operating  changes  on  our 
globe  have  been  in  action  millions. of  years^  and  that  it  is 
the  almost  infinite  duration  and  variance  of  their  action, 
rather  than  th^  appa^reat  little  which  we  cani  now  perceive 
'  them  performing,  that  will  enable  us  to  account  for  the  stu- 
pendous effects  which  they  have  acccimpUshed.  The  system- 
builder  by  a  deluge,  an  internal  fire,  an  external  criwt,  ibe 
vicinity  <>f  an  erratic  planet,  or  some  such  faneiful  creation, 
is  for  .^ccompUsbing,  almost  in  ^\\  in^iant,  that  which,  faf 
more  probably,  required  many  ihousaivds  of  years  to  effect  \ 
and  it  assuredly  is  a  rigid  attention  to,  or  disregard  of,  the 
two  important  circumstances  of  time  and  agency,  that  m^rka 
riie  boundary  line  between  fanciful  hypothesis  and  genuine 
theory.  When  the  investigator  flies  off  in  search  of  a  cause 
which  na  lonj^er  exi^ts^  or  no  longer  operates  witbjn  tlw 
I  \    .»  :     •  .      •  •      ,  sphere 
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»ph^re  of  his  inquij-y,  he  is  certainly  indulging  in  hypo- 
tlw^ical  yi^ions;  but  -when  he  fairly  generalizes,  by  some 
4100)0100  agreement,  a  multitudinous  class  of  acknowledged 
phaenomena^  and  directly  cckinects  them  with  causes  still  ia 
operation,  be  is  developing  a  lucid  theory  which  will  tu^ 
lighten  and  improvre. 

It,  is  this  departure  from  nature,  by  an  assu«)ption  of  ex- 
tinct or  imaginary  causes,  that  has  induced  me  to  offer  the 
present  observations.  The  closet  geologist  inay  be  expected 
to  indulge  himself  in  the  creation  of  hypothetical  phantoms; 
but  that  he  who  hsls  had  the  great  and  instructive  volume  of 
J^atur«  spread  out  before  him,  aod,  page  after  page,  has  read, 
iii  her  indelible  and  expressive  characters,  the  history  of  her 
magnificent  transactions,  should  imagine  her  present  ener-  . 
gies  unequal  to  her  past  performanees,  and  that  others  must ' 
be  sought  for  in  lunar  region^>  forsooth>  is  at  once  ifiatter 
of  surprise  and  regret. 

I  apply  this  to  Mr.  FareVi  but  with  the  utmost  deference 
for  his  practical  knowledge.  .  In  any  thing  relatingf  to  effects 
which  have  taken  place,  and  to  practical  facts  resulting  from 
extensive  personal  observation,  he  is  clear,  correct,  and  in- 
structive j  but  the  instant  he  attempts  to  develop  cause,  the 
genuine  spirit  of  philosophy  forsakes  him,  and  he  becomes 
bewildered  in  the  unprofitable  mace  of  hypothesis.  Mr.  Fa- 
rey  is  evidently  preparing  to  add  one  more  inventive  system 
to  the  many  that  have  already  so  much  retarded  theprogress  ' 
of  real  knowledge,  by  the  introduction  of  a  non-existent 
satellite  at  some  indefinite  time,  and  from  some  Indefinite  re- 
gion>  whose  near  approach  to  ihe  earth  is  to  reverse  the  ac- 
tion of  gravitation,  and  undulate  or  distort  the  upper  strata 
into  some  or  all  of  iheir  present  irregularities.  Before* 
further  committing  himself,  it  will  be  well  for  Mr.  Farty  to 
consider  whether,- by  the  promulgation  of  a  hypothesis  so 
utterly  incongruous  with  all  the  present  operating  laws  of 
Nature^  he  is  not  about  to  sacrifice  much  of  that  fair  fame 
which  his  practical  researches  have  so  deservedly  assigned 
him. 

A  system-builder,  like  a  religious  or  political  bigot,  ig 
ever  a  most^  irritable  being,  and  to  prick  his  favourite  bubble 
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it  to  ex]^lode  all  his  virulence ;  but  I  confidently  trust  A$t 
Mr.  Farey  will  be  found  a  distinguished  exception  tathis,  and 
that  he  will  hail  with  approbation  a  liberal  criticism  wbtdi 
Ras  solely  in  view  the  expulsion  of  error  from  bis  favourite 
pursuit,  and  the  r<ica11ing  of  his  attention  within  those  sober 
limits  which  experience  and«observation  so  justly  prescribe. 
A  dwarf  stationed  on"  the  shoulder  of  a  giant  can  see  further 
(ban  the  giant  hitnself ;  and  if  I  assume  this  visual  preemi- 
•  iience,  it  is  only  to  acknowledge  the  Colossus  that  supports 
,  tne. 

Certainly  the  great  and  most  desirable  desideratum  in  ge- 
ology is  to  account,  satisfactorily,  for  the  original  formation 
bf  aH  stratified  countries  ;  and  when  that  has  been  clearly 
aecomplisbedy  all  irregularities  and  anomalies  in  the  strata 
themselves,  which  have  hitherto  been  almost  the  only  cir» 
enmstances  attended  to,  will  be  comparatively  ail  easy  at- 
tainment; for  it  is  impossible  to  doubt  that  the  same  power- 
ful agent,  whatever  it  may  be,  that  has  given  mobility  and 
transportation  to  such  massive  and  diversified  materials/and 
has  spread  them  out,  on  so  gigantic  a  scale,  over  the  face  of 
the  globe,  must  also  be  equal  to  their  separation,  disruption, 
denudation,  excavation,  and  almost  every  other  geological 
appearance  wh\jch  observation  has  discovered. 

And  I  have  only  to  acfvaoce  one  step  further  Bs\d  add, 
^liat  the  only  agent  in  nature,  with  which  we  are'  acquaint- 
ed, and  to  whose  action  we  can  assign,  with  any  colourable 
probabilhy,  all  these  extraordinary  and  stupendbus  efiects, 
is  water. 

To  this  powerful  and  incessant  operator  allow  but  a  suf- 
ficiency of  duration,  and  a  suitabk  diversity  of  ffiictuating 
circumstance,  and  be  wiU  have  a  bold  and  arduous  task  to 
•perform  who  shall  undertake  to  advocate  its  limitation  in 
geological  efBcacy.  And  here  it  is  that  I  would  more  espe- 
cially solicit  the  attention  of  Mr.  Farey,  by  urging  \\\m  to 
Telinquish  his  atrial  assistant,  which  doe»  not  untie,  but 
'clumsily  cut,  the  Gordian  knot,  and  aubstilute  in  its  stead 
this  simple,  and  natural  instrument^  in  which  he  will  expe- 
Tience  a  power  and  pliability  of  action  cotnpetent  to  the  il- 
lustration o£  almost  every  geological  pbautomeuon*    It  is, 

however, 
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however^  I  thinks  ray  unfortunate  fpr  Mr,  f  arey  bim^elf^ 
that  be  either  does  not  perceive^  or  is  strangely  indispos^^ 
io  admits  the  most  obvious  effects  of  water  on  the  surfacf 
of  the  earth.  A  decisive' and  very  sitigular  proof  of  this  U 
given  in  that  most  extraprdinary  and  unpbilosopbipal  con- 
clusion whiqh  he  draws  pn  the  formation  of  valleys,  an4 
which  unquestionably  detracts^  to  an  extent  which  be  can- 
sot  be  aware  of,  from  bis  other  acknowledged  inerit^tu^  m 
observing  naturalist* 

The  aotiop  of  water,  iii  operating  extensive  changes  on  our 
eat-th,  naturally  divides  itsejf  into  twp  distinct  branches ; 
thosfs  changes  which  aee  effected  by  streams  of  fresh  water 
running  over  the  surface^  and  tbose  far  more  mighty  e^ 
terior  ^d  interior  changes  which,  the  ocean  itself  has  acr 
:Comp}i^bed,  during  the  submersion  of  our  present  continent^* 

Were  there  any  probability,  Mr.  Editor,  that  these  cur- 
.^ry  remarks  of.  mine  could  merit  a  placfe  in  your  most  re- 
spectable repository  of  scientific  knowledge,  1  would  pursues 
the  subject  in  two  subsequent  papers  on  both  of  theip 
,  branches;  first  by  investigatipg,  circumstantially,  the  form* 
a^ion  of  all  valleys  through  which  streams  are  ^ow  runnings 
and  afterwards  adverting  to  the  diversity  and  magnitude  of 
marine  action^  I  am,  sir, 

your  most  obedient  humble  servant, 

'  Jqhn  Caab. 

JPrinces  Street,  Manchester* 
May  IS,  1809. 


LXIX.  Introduction  to  the  Study  of  Mineralogy.    By 
•     Af.  Haut*. 

If  the  motives  which  invite  us  to  cultivate  a  natural  science 
were  founded  ipierely  upon  the  interest  which  certain  pra-> 
ductions  of  themselves  inspire^  and  upon  what  appears  at 
'  first  sight  attractive^  zoology  and  botany  would  seem  to 
have  a  preponderactce  over  minerabgy  which  would  attract 
a  greater  number  of  admirers.  .      '    ^ 

*  This  is  a  translation  of  M.  Hauy>  l^relimixmry  Discourse  to  his  celebrated 
ISTork  0D  MftArraloij. 
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Minerals,  for  the  most  part  being  hid  within  the  cavities 
of  the  earthy  only  come  out  of  it  in  fragments,  and  bear  the  v 
niark»oF'the  iron  instruments  thai  have  been  enrployed  to 
tear  them  from  their  beds :  to  the  generality  of  mankind 
they  are  only  crude  masses,  without  character  aixl  without 
appropriate  definition,  and  appear  as  if  intended  sdely  to 
be  appropriated  to  our  wants.  It  has  seldom  been  imagined 
-that  a  distinct  science  could  have  been  reared  out  of  !he  sub- 
ject, and  that  the  naturalist  should  hold  a  place  between  the 
miner  who  extracts  tht-  treasures  of  "Nature  from  the  earthy 
and  the. artist  who  works  them.     •  ' 

Tliose  however  who,  without  dwelling  upon  first  ap- 
pearances, will^  consider  minerals  more  closely,  arid  with 
long  continued  attention,  will  easily  perceive  bow  much  ik 
to  be  gained  by  a  more  intimate  acquaintance  with  their 
properties. 

Polyhedric  forms,  the  dimensions  and  angles  of  which 
appear  to  have  been  regulated  by  a  scienii6c  hand  with  the 
assistance  of  the  compass ;  the  variations  which  these  forms^ 
without  ceasing  to  be  regular,  undergo  in  one  and  the  same 
substance  \  and  the  advantage  of  being  able,  by  the  help  of 
•calculation  and-observation,  to  re -discover  the  traces  of  Pro* 
tens  concealed  'under  these  metamorphoses  ;  ingenipus  ex»- 
periments  concurring  wiih  indications  Which  speak  at  once 
to  the  eye,  in  order  to  develop  the  properties  which  escape 
him  \  tte  principle  of  Archimedes  applied  to  the  comparison 
of  weights  under  a  given  volume  ;  the  refrangent  power  em- 
ployed in  tracing  a  limit  between  bodies  through  which  the 
image  of  each  object  appears  simple,  and  those  which  pre- 
sent two  to  the  astonished  beho|der;  heat  substituted  for 
friction  in  order  to  produce  electrical  poles,  in  bodies  tl^e 
crystalline  form  of  which,  by  particular  modifications,  in- 
dicates beforehand  the  positions  of  these  poles;  the  mag- 
netic needle  making  use  of  iron  to  disclose  itself;  various 
chemical  agents  presenting  methods  of  dispelling  doubts 
which  other  experiments  had  still  left ;  the  resources  fur- 
nished by  analysis  for  the  formation  of  a  method  grounded 
upon  the  intimate  knowledge  of  the  objects  which  it  em- 
traces;  every  thmg  conspires  to  make  mineralogy  a  science 

worthy 
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worthy  of  being  received  by  mind«  naittiraHy''ittditieft  to  m^-* 
quirks  susceptible  of  precision  and  vigour, .  pre8entjijif5  ib* 
geiiious  combinations,  audB  collection  of  facts  ctosely  con^ 
nected  with  isach  other.         ^  '    *  .w   -'f 

To  such  minds  mineralogy  presents  itself  under  a  new 
aspect.  It  is  a  picture  which  is  euifeeUislied  by  the  vmak 
habit  of  seeing  and  stiulyiogitj  in  which  Naiure^xhibins 
herself,  as  she  does  every  Avhere  eise^*  under  an  aspect  wbic% 
claims  for  the  Creator  the  tribute  of  our  homageaud  admi^ 
ration.  -  .::•:> 

Mineralogy  embraces  a-  multitude  of  prodtictions  whh* 
human  industry  h^s  not  yet  been  able  to  raouki  to  tjie  want9 
^r  pleasures  of  ifte,  without  a  certain  study  of  their  chaJt 
racters  and  of  their  nature,  and  without  which  art  could 
not  possibly  clear  the  paths  of  science.  From  the  earlieiit 
times  the  collection  of  these  fatmiliar  productions  had  beeo 
subdivided  into  stones,  salt^,  bitumens,  and  metals^  The 
methpds  of  the  mineralogist  are,  as  it  were^  the  first  ©»%• 
lines  of  a  picture.  The  working  of  metallic 'substances  had 
shown  several  essentia^  differences  which  distinguish  theou 
JVmong  the  stones  there  have  been  composed  numerous 
groupes  under  the  names  of  marbles  and  gems,  which,  not^ 
withstanding  the  disparity  of  tlie  bodies  which  they  servod 
to  connect  with  each  other,  were  attempts  at  the  formation 
-  of  the  genera  whiqh  subdivide  the  classes.  ;  Certain  propers- 
ties,  remarkable  from  their  being  elicited  under  certain  cir* 
cumstances  only,  have  not  escaped  attention  :  the  attraction 
,  exercised  by  amber  when  rubbed  over  light  bodies,  and  the 
kind  of  sympathy  between  iron  and  the  magnet,  which  had 
been  considered  as  a  simple  stone,  have  all  been  observed. 
Even  the  forms  of  crystals  were  not  wholly  unknown  to  the 
ancients :  that  of  rodk  crystal  and  of  the  diamond  have  been 
distinctly  alluded  to  by  Pliny*.  The  regular  polyb^idrohs, 
which  at  present  excite  our  admiration  from  their  multitudiB 
-  and  diversity,  were  then  also  remarked  as  wonderful  singu- 
larities. *  .       ' 

U  i$  only  sin^e  the  commencement  of  this  century,  bow- 

•  Hist.  Nat.  1.  xxxvii.  c.  iJ  &  4. 

B  b  4,  ever. 
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tstfi  that  the  lettmed  hav^  b^un  to  submit  the  asfesiUage 
of  inorganic  bodiet  to  methodical  arradgemeats,  aqd  that 
the  term  ndmral  kkngdom-  haa  been  adopted.    Among  the 
various  systems  which  have  succ^sively  appeared,  jsome 
t»f  them^  such  as  those  of  Linnaeus^  Wallerlus,  Paubepton^ 
&c.,  employ  in  the  determination  of  the  specie?^  gener^^ 
orders  and  classes,  certain  c^acacters  which  are,  as  it  were» 
iprestoted  to  the  naked  eye;  .such  as  those  which  are  derived 
Stom  the  form,  texture^  and  transparency  of  the  colours  ; 
or  certain  properties  easily  verified,  such  as  those  of  emitting 
light  with  steel,  effervescence  with  nitric  acid.  Sec.   Other 
tystems,  subjected  to  a  more  scientific  progress,  as  traced 
by  Cronstadt,  and  followed  by  Bergman,  Bom,  Kirwan^ 
itcc,  present  the  series  of  minerals  classified  according  to 
:tfieir  analyses ;  so  that,  the  species  being  determined  by  the 
identity  of  the  component  principles,  the  genera  are  formed  of 
species  which  have  a  common  principle.    The  same  method 
^o  serves  in  certain  cases  to  connect  together  several  genera 
in  one  and  the  same  order:  thus  the  neutral  salts  may  be  sub- 
divided into  alkaline  salts,  earthy  siJts,  and  metsJUc  salta^  . 
according  to  the  kind  of  acid  united  to  an  alkali,  an  earth> 
or  a  metal.  But  when  analysis  failed  in  enabling  mineral<^sts 
to  form  orders,  its  place  was  supplied  by  some  chemical 
property  common  to  all  the  genera  of  which  each  order  was 
the  assemblage :  and  with  respect  to  the  classes,  they  were 
in  the  same  w,ay  characterized  after  the  manner  in  which 
the  substances  which  composed  them  were  modified  in  the 
various  operations  which  spring  from  chemistry. 

It  must  not  be  thought,  however,  that  there  was  a  line 
of  separation  clearly  traced  betwen  the  two  modes  of  me- 
thodical distribution  which  we  ha^e  mentioned.  Chemists, 
after  having  determined  the  series  of  the  classes,  orders,  ger  ' 
nera,  and  species,  by  the  help  of  chemical  properties,  or  of 
the  results  of  analysis,  could  not  descend  to  the  varieties, 
except  by  employing  external  characters  in  order  to  distin- 
guish them  from  each  other.  Now,  in  a  complete  method, 
v^e  are  the  less  entitled  to  dwell  upon  the  species,  as  they 
are  fre(]|uent1y  ramified  into  several  subdivisions,  the  diffe- 
rences of  which,  much  more  striking  than  those  light  and 

fugitive 
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fugitive  shades  which  ittodify  the  varieties  in  botany,  prer 
sent^  from  the  differed  la  wsof  Nature,  or  from  the  different 
ways  in  whloh  she  operates,  results  very  distinct.  In  calca^ 
reous  species,  for  example,  the  various  crystalline  forms,  ^ 
stalactites,  marbles,  8cc.,  are  so  many  modifications  of  one 
and  the  same  substance,  which,  withotit  doubt,  deserve  to 
be  separately  observed  and  studied^  and  if  in  all  these  we 
were  not  to  see  any  thing  but  lime  and  carbonic  acid,  it 
would  be  as  if  we  contented  ourselves  with  the  inscription 
of  a  picture  equally  interesting  by  the  ^sembli^  and  by 
the  variety  of  its  objects. 

On  the  other  hand,,  it  is  evident  that  mineralogists  have 
really  profited  to  a  certain  point,  by  the  results  of  cbe» 
mistry,  in  order  to  form  the  distributions  which « have  heen 
designated  by-the  term  mineralogital  methods :  for  without' 
speaking  h^re  of  the  use  which  they  have  made  of  certain  ' 
properties,  such  as  effervescence  with  the  acids,  which  is  & 
true  chemical  property,  they  never  could  have  been  able, 
without  the  aid  of  analysis,  to  refer  subsances  to  their  true 
classes.  The  carbonate  of  lead,  commonly  known  as  white 
lead,  was  regarded  as  a  species  foreign  to  the  metals,  and 
was  probably  arranged  among  the  stones.  In  the  Brtsgaw^ 
a  few  years  ago,,  there  was  found  a  crystallized  substance 
«with  small  incrusted  laminae,  and  of  a  white  colour :  mine^ 
ralogists  had  alternately  regarded  it  as  a  zeplite,  and  as  a 
ponderous  spar.  The  analysis  of  Pelletier,  however,  assigned 
its  true  place,  as  being  amoi^  the  ores  of  zinc,  by  the  name 
of  calamine. 

Chemistry  has  therefore  been,  at  least  tacitly,  the  guide 
of  mineralogists  in.  the  determination  of  species;  and  the 
formation  of  the  genera  is  really  the  point  at  which  systetae  . 
in  every  respect  begin  to  diverge. 

In  those  of  the  mineralogists,  the  species  which  compose  ^ 
one  and  the  same  genus  are  connected  with  each  other'by 
a  character  derived  from  some  quality  which  is  common  to 
them,  or  by  several  characters  so  combined  that  their  as*- 
semblage  is  considered  as  belonging  only  to  the  collection 
of  the  specien  in  question.  The  genera  adopted  by  chemists 
i)ave  their  fbutidation  in  analysis  itself ;  th^  46pend,.  as  we 

have? 
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have  82ud,  upon  the  existence  of  a  principle  cdmmon  to  the 
different  kinds^.the  distinction  of  which  afterwards  bears 
upon  the  principles  which  are  peculiar  to  them. 

We  see  from  what  precedes,  that- chemistry  and  mine- 
ralogy necessarily  concur  to  the .  formation  of  a  method, 
•whatever  it  may  be,  which  has  for  its  object  the  classifica.-* 
tion  of  inorganic  bodies  ;  that  it  belongs  to  chemistry  to  lay 
the  first  foundations  of  the  method  by  the  determination  of 
the  species  ;  and  that  the  difference  depends  upon  what  is 
contributed  by  each  to  the  construction  of  the  edifice  which 
is  raised  upon  that  basis.  I  shall  soon  detail  the  principles 
which  seem  to  me  to  conduce  to  the  most  advantageous  ap- 
plication of  this  kind  of  alliance; 

On  the  other  hand,  natural  philosophy  unites  with  che- 
mistry in  order  to  furnish  mineralogy  with  distinctive  cha- 
racters, the  more  advantageous  fronr  their  diving  to  the  very 
bottom  of  substances,  and  they  are  much  less  variable  than 
those  of  which  we  judge  only  with  respect  to  the  manner  in 
which  they  strike  our  senses.  Experiments  equally  simple 
and  easy  seem  to  give  us  new  organs,  in  order  to  penetrate 
to  the  most  intimate  properties  of  a  substance :  and  wt  may 
^nswer  those  who  think  that  mineralogy  is  sufficient  for  its 
own  wants,  without  intermixing  with  foreign  substances, 
that  in  operations  so  elementary,  and  requiring  so  small  an 
expense,  we  see  neither  the  naturalist  nor  the  chemist  pro- 
perly so  called,  but  the  mineralogist  a!one,  interrogating 
nature  in  a  more  urgent  and  more  fortunate  manner  ^^ 

Geometry,  in  its  turn,  has  direct  and  necessary  relations 
with  mineralogy,  by  the  description  of  crystalline  forms, 
'and  still  more  by  its  numerous  applications  to  the  structure 
of  crystals,  which,  of  itseli^  is  only  the  result  of  a  natural 

*  Although  this  simple  indication  of  chemical  and  physical  properties  be 
sufficient  for  fulfilling  our  principal  object,  we  have  thought  it  right  to  add 
the  explanation  of  these  properties,  and  thus  to  labour  for  men  more  particu*' 
larly  versantin  the  sciences  by  which  mineralogy  may  be  extricated  from  the 
labyrinth  of  phrases  purely  descriptive,  and  be  raised  to  the  rank  of  the  true 
sciences,  which  aggrandize  their  object  by  ascending  to  the  laws  to  which 
they  are  subjected.  They  will  of  course  do  us  a  service,  if  they  do  not  coijr 
fine  us  to  the  results  of  solitary  experiments,  but,  on  tiie  contraiy,  procfed 
to  fliow  their  connection  with  the  causes  upon  which^hey  depend. 

\  >  -        '  geometry, 
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geometry,  subjected  to  particular  rtilcs^  and  by  which  eac^i 
uolid  has  its  figure  determined  by  the  combination  of  an  in- 
finity of  other  small  solids,  which  are  like  the  elements  of 
the  first.  A  hasty  glance  at  crys,tal<  will  obtain  for  them 
the  appellation  of  pure  lusus  vaturce  /  which  is  only  an  cle* 
gant  way  of  confessing  our  ignorance.  A  closer  exaniina- 
tion. unfolds  to  us  the  laws  of  arrangement  in'theni,  by  Ac 
aid  of  which  calculation  represents  and  unites  to  each  other  , 
the  results  observed  ;  laws  so  variable,  and  at  the  same  time  • 
so  precise  and  regular;  simple  in  the  extreme,  yet  display- 
ing the  utmost  fertility. 

The  theory  which  has  served  to  develop  these  laws,  rest3 
entirely  upon  a  fact  the  existence  of  which  had  bean  hi- 
therto rather  presumed  than  demonstrated.  It  consists  io 
this,  that  these  small  solids,  which  are  the  elements  of  cry- 
stals, and  which  I  call  their  integrant  molecules^  have,  in  all 
those  which  belong  to  one  and  the  same  spcciec  of  mineral, 
one  invariable  form,  the  faces  of  which  are  in  ilie  directiofi 
of  the  natural  joinings  indicated  by  the  mechanical  division 
of  these  crystals,  and  of  which  the  respective  angles  and  di- 
mensions are  given  by  calculation  combined  with  observar 
tion.  Besides,  the  integrant  molecules  relative  to  diflFerent 
species  also  have  diversities  among  them  more  or  less  re- 
markable, except  in  a  very  few  cases  where  their  forms 
have  characters  of  regularity,  whence  result,  as  it  were, 
points  of  contact  between  certain  species.  It  follows  from 
this,' that  the  determination ,  of  the  integrant  molecules 
should  have  a  great  influence  over  that  of  the  spt^cies ;  and 
this  consideration  has  led  me  more  than  once,  either  to  sub- 
divide into  several  species  a  groupe  wtiich,  in  the  ancient 
methods,  form  only  one,  or  to  refer  and  re-unite  the  scattered 
members  of  a  single  species,  of  which  several  distinct  spe- 
cies had  been  made.  Some  of  these  separations  and  re- 
TLinions,  made  at  a  time  when  analysis  had  not  yet  unveiled 
the  true  nature  of  the  substances  which  were  the  object  of 
it,  are  now  confirmed  by  chemical  results  ]  and  I  shall  even 
venture  to  say,  that  upon  the  hypothesis  that  no  mineral 
substance  had  been  as  yet  decomposed,  we  might,  by  a  con- 
tinued investigation  of.the  integrant  molecules,  form  assort- 
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snents^  which  we  might  be  justified  in  regarding  as  belong- 
ing  to  so  many  species  distinctly  circumscribed  *  :  so  that,  in 
order  to  distribute  them  afterwards  in  a  well  arranged  me« 
thod,  it  would  be  sufficient  to  have  the  analysis  of  one  single 
body  taken  in  each. 

From  this  we  may  conceive  in  what  sense  to  understand 
what  I  have  above  hinted  at,  namely,  that  to  chemistry  be- 
longs the  determination  of  species.  It  would  perhaps  be 
snore  correct  to  say  that  it  completes  this  determination  by 
making  us  acquainted  with  the  principal  molecules,  of  which 
the  integrant  molecules  are  the  assemblages.  Already  it  is 
easy  to  perceive  (and  the  subsequent  part  of  the  work  will 
contain  several  examples)  how  interesting  it  is  that  the  in- 
quiries relative  to  these  two  kinds  of  molecules  should  con- 
spire towards  one  common  object ;  that  the  chemist  and  the 
mineralogist  should  mutually  enlighten  each  other  by  their 
labours;  and  that  goniometry,  which  furnishes  data  for  sub- 
mitting crystalline  forms  to  calculation,  should  be  associated 
with  the  scales  that  weigh  the  products  of  analysis. 

The  principal  object  of  this  Treatise  is  to  detail  and  de- 
velop a  method  founded  upon  certain  principles,  and  which 
serves  as  a  kind  of  survey  to  all  the  information  presented 
by  mineralogy,  assisted  by  the  different  science?  which  can 
go  hand  in  hand  with  it  in  one  and  the  same  line.  It  is 
calculated  to  bring  all  the  minerals  known  under  one  and 
the  same  point  of  view,  in  order  to  compare  them  with  each 
other,  to  study,  their  characters,  arid  to  investigate  alter- 
nately by  experiment  and  theory  the  different  phaenomena  of 
which  they  are  susceptible.  Every  thing  which  can  procure 
the  observer  the  double  advantage  of  being  at  once  guided 
and  enlightened  during  his  progress  will  be  employed ;  and 


*  These  assortment^  would  not  be  limited  to  crystals  properly  so  called : 
we  might  also  include  lamellated  masses,  or  even  those  which  cannot  be  sub- 
jected to  a  mechanic^  division :  for  these  last  have'  frequently,  when  com- 
l>ared  with  analogous  crystallized  substances,  a  relation,  in  point  of  positioja 
And  aspect,  which  ascertains  them  to  belong  to  the  same  species:  and  th^s 
these  masses,  insignificant  in  themselves,  may  be  det^:miDed,  at  least  inter- 
tnediately,  by  the  assistance  of  crystals  which  serve  them  in  some  measure  a» 
interpreters. 

this 
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this  upon  the  principle  that  every  science  embraces  ever^ 
other  science  necessary  to  its  elucidation.  » 

Mineralogy,  in  order  to  be  successfully  cultivated,  r^* 
quires  extensive  preliminary  knowledge  and  persevering  in* 
dustry.  It  is  the  lot  of  all  the  sciences,  that,  in  proportion 
ad.  they  acquire  new  degrees  of  perfection,  they  require  ad^ 
ditional  efforts  also,  in  order  to  attain  th^  point  at  >Vhich,  as 
from  an  elevated  and  commanding  eminence,  we  can*  em^* 
brace  at  one  glance  a  greater  number  of  truths. 

The  result  of  my  investigation,  even  supposing  it  to  be 
as  complete  ^s  possible,  could  not  be  regarded  but  as  an  in^ 
troduction  to  the  study  of  Nature.  The  different  subistances 
of  which  the  globe  is  composed^  placed  in  their  respective 
positions  by  the  concurrence  of  various  causes,  the  actions 
of  which  have  been  directed  by  the  Supreme  Being  towards 
the  object  proposed  by  his  wisdom,  present  a  spectacle  pen- 
fectly  novel,  even  to  the  eye  the  most  familiarized  with  the 
aspect  of  minerals  transported  from  the  bowels  of  the  eartb 
into  our  collections.  Here  we  see  tbetn  collected  and  dis- 
posed in  a  perfectly  symn>etrical  order ;  and  Nature,  break "* 
ing  through  on  all  sides  the  artificial  limits  traced^  by  our 
systems,  separates  what  we  had  united,  while  she  associates 
and  confounds  those  which  we  had  separated.  On  one  hand 
she  ejthibits,  by  striking  contrasts,  substance^  which  touch 
and  adhere  together ;  and  on  the  other  hand  she  exhibits 
certain  gradual  transitions  from  one  substance  to  another  :—*• 
those  are  the  successions  of  shades,  which  call  upon  a  judi- 
cious observer  to  remark  :  Here^  the  substance  before  us  is 
no  longer  such  a  mineral^  nor  is  it  any  longer  such  another. 

We  may  easily  conceive  how  useful  and  even  necessary  a 
preparatory  study  is  to  the  naturalist,  to  enable  him  taderivfe 
nM)re  benefit  from  his  travels,  and  from  observations  made 
upon  the  spot.  Objects  already  familiar  to  bim, -dispose  him 
to  form  an  acquaintance  with  those  which  will  be 'new  to 
him  :  he  has  not  yet  seen  Nature  herself,  but  he  has  received 
eyes  for  the  purpose. 

Although  the  observations  here  alluded  to  belong  to  a 
branch  of  science  which  has  been  called  geology,  the  know- 
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ledge  to  which  they  Iqad  appertains  too  closely  to  mineralogy 
to  be  omitted  in  a  treatise  relative  to  this  last  science.  I 
shall  confine  myself  to  the  mention  of  some  general  facts, 
the  existence  of  whicli  is  confessed  by  several  celebrated  ge« 
ologists;  and  shall  subjoin  an  abridged  description  of  the  va* 
rious  aggregations  kno\vn  by  the  name  of  focksy  and  of 
others  which  are  nothing  else  th^n  groupes  or  mixtures  of 
mineralogical  species.  Those  who  desire  more  detailed  no- 
tions may  derive  them  from  the  works  of  Deluc,  Saussure, 
Dolomieu,  Pallas,  Ramond,  and  other  scienti6c  men  who 
have  seen  Nature  upon  a  large  scale,  and  have  acquired  from 
her  a  right  to  describe  her  phaenomena. 

But  independently  of  those  who.  are  led  by  a  particular 
tasle  towards  researches  which  are  the  result  of  travels 
and  yoyages,  there  exist  men  every  where,  who,  while  re- 
I  siding  iti  towns,  are  desirous  of  procuring  useful  informa* 
lion  respecting  the  various  mineral  productions  of  Nature  § 
and  mineralogy  has  this  advantage  over  the  animal  and  ve- 
getable kingdoms,  that  the  collections  of  objects  connected 
with  it  are  more  plentiful,  and  susceptible  of  fewer  chasms, 
on  account  of  the  smaller  number  of  species,  while  they  are 
also  less  exposed  to  deterioration,  and  may  be  studied  with 
delight  at  all  seasons  and  in  all  places.  I  have  flattered  my- 
self that  there  would  be  found  in  this  work  an  additional 
fiacility  for  acquiring  the  knowledge  so  proper  for  adorning 
.reason  and  cultivating  the  mind,  and  for  exciting  in  the 
soul  a  becoming  gratitude  for  the  benefits  conferred  bv  an 
all-seeing  Providence.  With  the  view  of  attaining  every 
object  connected  with  the  science,  I  have  given,  as  often 
as  opportunity  offered,  an  idea  of  the  purposes  to  which 
the  minerals  are  applied,  and  of  the  processes  employed  by 
artists  in  order  to  render  them  fit  for  the  Mse  of  mankind. 

To  return  to  the  method  which  I  have  adopted  in  the 
classification  of  minerals.  \n  the  first  place  I  resolved  io 
direct  my  steps,  as  far  as  I  could,  by  chemical  results* 
Where,  in  fact,  can  we  find  relations  more  proper  for  closely 
connecting  various  mineral  substances  with  each  other,  thau 
tho^e  which  are  founded  upon  the  existence  of  one  identical 

principle  ? 
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prmcipW?  Where  can  we  fit>d  differaicea  more  strikingi> 
b«Uveen  the  game  spt^stancesi  than  those  which  depend  upoa- 
principles  peculiar  to  each  ?  Now,  when  we  classify  the 
substances  of  one  £^^>d  the  sam^  kingdom^  we  etjtablish  a. 
coj^xtinued  comparison  between  them,  according  to  the  re- 
la^iiotis  which  cpnuect  and  the  diflerenc^s  which  separate 
tbeqii*  Thift^coinparisoh  will  therefore  be  the  mo?t  elcact^ 
and  at  the  same  lypi^  the  ,n)o$t  natural  possible,  and  the* 
jeast  arbitrary,  if  the  method  chosen  fot  establishing  ,  it  ift 
diat  whicl),  unveils  to  us  the  intUni^jte  q^n^posiltron  and  finai^- 
dation  of  each  substance,  yv'bich  tj^achej^  ^s  wh^t  it  is  in  it* 
self,  rather  than  that  which  only  sbowsi.us  the  outlines,  or 
perhaps  tbe  external  effects, 

"  We  may  remark,  before;^oln^^  further,  that  there  are  ia, 
tjhe  present  case  two  problems  to  s<5lve.  The  firs.tcons^sts  ia 
dividing  and  siibdividing  the  collection  of  si^stances  which 
a  system  should  embrace,  so  that  ea9h[  may  hold  its  true 
place.  This  is  ca\led  clQS%ifying.  The  second  has  for  itfr 
object  the  furnishing  pf  easy  and  convenient  methods  for 
characterizing  each  substance  in  ^ich  a  manner  that  we  may 
ascertain  it,  wherever  it  presents  itself,  ai>d  discover  in  the 
systeni  the  place  which  has  been  assigned  to  it.  The  solution 
of  the  finst  pf  these  problems  is  the  sole  object  at  present* 

Let  us  now  examine  what  are  the  resources  presented  to 
us  by  the  present  state  of  science,,  in  order  to  attv^in  this  ob^ 
ject.  Among  the  minerals  which  in  the  common  methods 
compose  t(ie  dass  of  stones,  there  are  several  in'\yhi<;h>iia« 
lysis  has  demonstrated  the  presenc<^  of  an  acid  combii>e4 
with  an  earth.  Such  are  the  calcareous  carbonate  of  the 
modern  chemists,  calcareous  fluate,  barytic  Sulphate^,  &;>&e 
^  Other  substances,  such  as  the  emerakl,  topaz,  garnet,  ;^V| 
have  only  presented  earths  combined  with  each  other,  and 
sometimes  with  an  alkali.  We  shall  for  a  moment  layr 
aside  these  last  substances,  in  ofder  to  speak  of  those  whicfai 
contain  an  acid  in  their  composition.. 

Here  an  Important  con6ideratk)n  presents  itself  relative  la 

the  distribution  of  these  compounds.  The. modern  chemists^, 

in  formir^  the  table  of  the  results  oif  that  new  system  which 

.     ,  changed 
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cbsngid  the  face  of  scienco,  by  nrrangkig  iti  genera  ^ni 

I  tpeeies  the  acid  aubsttnces^  made  tboiee  of  the  acids  for 

diaracteriiiag  the^niera,  and  distihgut^htd  the  ipecies  ac* 

I  ebrditig  to  the  diversity  of  the  bases  tmtted*  ixi  successton 

with  one  and  the  same  acid.    This  method  of  classifying 

ilMmed  to  be  pointed  out  by  the  eourse  of  their  operations 

alone.    Oxygen  being  the  acidifying  principle,  the  comtnon 

^nerator  of  the  atids  would  becomei  by  thi^  kind  of  nniver- 

^    aiidity,  the  primitive  Substance,  tbe^  different  -combinations 

of  which  with  the  dUTerent  acidifiable  bases  we  should  first 

' ,  consider :  and  by  t  natural  consequence,  the  acids  resulting 

flt>iii  these  combinations  would  become,  Jn  their  turn,  the 

I  general  terms  to  which  we  should  ttht  the  Classification  of 

^  the  different  and  more  compound  substances  of  which  they 

fdirm  part.     The  activity  and  energy  of  those  principles 

Vi^hich  have  so  strong  a  tendency  to  unite  themselves  witK 

the  Earths,  the  alkalis,  and  the  metallic  oxides,  and  seemed 

*•  to  rule  over  the  combinations  into  which  they  entered,  pre- 

^  aented  a  new  reason  fop  assigning  them  (he  first  place  in 

I  liieife  very  combinations  in  which  they  thert*  formed  the 

principal  part.    But  the  mineralogist,  whose  object  simply 

is  to  apply  the  results  of  analysis  to  the  works  of  Nature, 

sees  things  in  another  point  of  view,  and  is  necessarily  led  * 

to  choose  the  most  fixed  principles,  as  the  common  ties  of 

the  different  species  which  ought  to  concur  to  the  formation 

of  genera. 

In  order  to  place  this  truth  in  its  proper  light,  we  may 

lettlark  thai,  among  the  metallic  substances  which  form 

,     One  of  the  great  divisions  of  the  mineral  kingdom,  several 

'  admit  an  acid  into  their  composition  r  hence  it  results  in 

the  first  place,  that,  by  giving  the  first  raiik  to  th^  acids, 

we  cottld  not  ayoid  associating  together  in  one  and  the  same 

genuli,  on  the  one  hand,  carbonate  of  lead  with  carbonate 

df  lime  and  barjtes;  on  the  other  hand,  the  sulphate  of 

'  iron  with  the  sulphate  of  lime  and  that  of  magtiesia;  and  so 

on  with  several  other  relations,  in  order  to  preserve  the 

unity  of  the  genera.    BesidesV  by  reasoning  from  combusti* 

|3ts,  which  fr^uently  lorm  part  of  the  acids,  as  with  these 

*  acids 
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acids  themselves,  wc  $houlcl  be  forced,  ta  place  together  th«' 
sulphuret  of  iron,  the  suiphuret  of  lead,  the  sulpburet  of 
£inc,  &c.  This  is  not  all :  the  oxygen,  which  should  have 
determined  the  preeminence  granted  to  the  acids  of  which 
it  is  the  generator,  would  obtain  it  for  itself  for  a  stronger 
reason,  relative  to  its  combinations  with  the  metals,  known 
by  the  name  of  metallic  oxides,  which  would  still  form  a 
single  genus.  It  would  remain  to  mark  these  places  of  the 
native  metals  in  this  distribution,  and  it  seems  that  the  only 
part  to  take  would  be  to  associate  them  also  in  one  and  the 
same  genus.  *  . 

[To  be  continued.] 


LXX.  A  new  Method  for  detecting  Arsenic,     By  Joseph 
HuMK,  Esq^f  of  Long' Acre ^  Londoik. 

To  Mr.  Tilloch,-— Sir, 
A*EW  chemical  tests  are  so  interesting  as  those  which  dis- 
cover the  presence  of  a  poison^  particularly  that  of  arsenid. 
It  is  not  merely  to  the  chemist  or  the  mineralogist  that  such 
assistance  is  advantageous,  biit  it  is  often  of  the  greatest 
importance  to  the  administration  of  public  justice,  where, 
the  innocence  or  guilt  of  the  accused  depends  frequently  on 
no  other  evidence  than  the  existence  .of  this  most  deleterious 
substance. 

The  methods  principally  adopted  are  few,  perhaps  not 
more  than  five;  and  though  either  of  these,  in  many  in- 
stances, may  sufficiently  answer  the  end,  yet,  when  t!ie 
quantity  of  the  arsenic  is  extremely  minute,  I  fear  these  are 
liable  to  objections,  and  the  results  may  be  ambiguous. 

The  latest  observations  on  this  subject  are,  probably, 
those  of  doctor  Bostock,  which  were  read  before  the  Livjer- 
pool  Medical  Society.  As  I  have  not  seen  that  gentleman's 
paper,  excepting  merely  so  much  as  is  detailed  in  the  critical 
Analysis  of  books,  published  in  the  last  number  of  **  Medical 
and  Physical  Journal,*'  I  am  not  aware  of  any  new  instruc- 
tions or  cautions  to  render  the  u^ual  methods  more  certain ; 
but  the  test  'which  I  propose  as  a  substitute,  appears  to  be 
itaore  efficacious,  in  as  much  as  it  produces  a  more  copious 
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precipitate  from  a  given  quantity  of  the  arsenic ;  the  result  in 
all  casw  must,  therefore,  be  nearer  the  truth,  being  more^ 
evident  to  the  senses. 

One  experiment  will  sufficiently  elucidate  the  plan  I  pur- 
sue. Let  one.  grain  of  white  oxide  of  arsenic  and  the  same 
quantity  of  carbonate  of  soda  be  dissolved  by  boiling,  in  la 
'  or'12  ounces  of  distilled  water,  which  ought  to  be  done  in 
a  glass  vessel ;  to  this  let  a  small  quantity  of  the  nitrate  of 
silver  be  added,  and  a  bright  yellow  precipitate  will  instantly 
appear.  This  is  a  more  decisive  test  than  sulphate  of  cop- 
per, which  forms  Scheele's  green  (arseniate of  copper);  and 
though  my  process  answers  very  well  with  potass  or  even 
lime- water,  yet  I  am  inclined  to  prefer  the  common  sub- 
carbonate  of  soda.      I  remain,  sir,  your  obedient  servant, 

Jos.  Hume. 

Long-Acre, 
May  19,  1809f. 

fc  ^-r  ■  .1     === 

LXXI.  On  the  present  Mode  of  finding  the  Rates  of 
Timekeepers.    By  a  Correspondent. 

VJf  all  the  requisites  by  which  a  seaman  is  enabled  to  cqa- 
^  duct  his  ship  from  one  distant  climate  to  another,  no  one 
appears  to  be  of  greater  importance  than  an  accurate  know- 
ledge of  the  time.  The  parliament  of  Great  Britain,  aware 
of  its  necessity,  have,  for  the  last  century,  offered  a  large 
reward  to  any  person  who  may  contrive  a  machine,  that  wiH 
keep  time  within  certain  limits  of  error  during  a  long  voyage. 
So  anxiously  has  this  been  desired  by  that  part  of  the  nation 
who  have  any  interest  in  its  commercial  or  maritime  con- 
cerns, and  so  great  has  been  the  honour  awaiting  the  per- 
son who  shall  produce  this  desideratum,  joined  to  the  in- 
citement naturally  arising  from  the  hope  of  obtaining  a  large 
reward,  that  many  ingenious  watchmakers  and  mechanics, 
both  at  home  and  abroad,  have  exhausted  their  utmost  skill 
in  the  endeavour  to  bring  it  to  perfection.  Although  thev 
have  hitherto  found  this  impracticable,  yet  by  the  repeated 
attempts,  and  successive  improvements  of  various  hands, 
such  an  approximatioa  to  the  truth  has  been  attsuned,  as 

reflects 


Digitized  by  VjOOQ  IC 


the  Rates  of  Timekeepers*  403, 

Irefiects  great  credit  on  their  ingenuity;  and  it  wou)d  be  un* 
just  not  to  allow  them  this  tribute  of  praise,  when,  for  want 
of  reaching  precisely  to  the  point  required,  they  are  deprived, 
of  those  advantages^  and  remunerations  for  their  trouble^ 
tvhich  wpuld  in  that  case  so  justly  become  their  due.  Too 
frequently  indeed  does  it  happen  in  this  country,  that  the. 
most  useful  and  ingenious  mechanics,  who  have  been  re- 
duced to  indigence  by  attending  perhaps  to  contrivances  for 
the  general  good,  rather  than  to  their  interest  by  labouring 
in  the  old  beaten  track,  are  suffered  to  pine  in  want  and 
languish  in  distress ;  whilst  pretenders  and  quacks  have  risen 
to  affluence,  basking  in  the  sunshine  of  favour^  although 
deluding  the  public  with  one  hand,  and  picking  their  poc* 
kets  with  the  other* 

^  Few  persons  who  have  read  the  marquis  of  Worcester's 
Century  of  Inventions,  and  know  the  fate  of  hjis  machines^ 
have  not  regretted,  that  no  attention  was  paid  to  his  peti- 
tion, for  pecuniary  assistance  to  enable  him  to  complete  ^ 
these  inventions>  and  publish  them  for  the  general  benefit 
of  mankind ;  more  especially>  as  we  are  now  convinced  from 
the  circumstance  of  many  of  them  having  been  reinvented, 
that  they  were  not  the  idle  fancies  of  a  lively  imagination, 
but  that  they  were  realities,  which  he  had  actually  oon- 
structed  and  applied  to  practice.  Indeed  at  present,  there  is 
not  any  one  department  of  the  abstruse  sciences,  which  can 
boast  of  receiving  that  encouragement  or  support,  which, 
irom  its  value  to  a  commercial  nation  like  Great  Britain,  it 
has  a  right  to,  expects 

It  may  appear  rather  extraordinary  at  this  enlightened  pe- 
riod, when  so  many  improvements  have  been  made  in  in- 
struments, and  so  great  a  degree  of  accuracy  attained  in 
practical  astronomy,  that  the  present  mode  of  ascertaining 
and  applying  the  rate  of  a  timekeeper,  practised  in  our  fixed 
observations,  should  be  called  in  question  :  and  although  I 
have  looked  over  mostof  the  publications  on  this  subject, 
yet  I  am  not  aware  of  any  arguments  by  which  it  can  b(^ 
justified. 

The  object  intended  by  obtaining  a  rate,  is  to  predict  how 
far  from  truth  the  chrortdmeter  will  be  at  'the  end  of  a  given 

C  c  2  time  r 
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time ;  and  to  ajK:criajn  the  degree  of  dependence  that  cstA 
be  placed  upon  it,  during  the  inlermediale  part  of  that  time  t 
or,  to  find  whether  the  quantity  of  error  increases  unifornnly 
tnd  regularly  in  pror\>rtion  as  the  lime  increaacs.  ft  w^ouM 
seem,  that  in  all  the  trials  hitherto  made  of  timekeepers  ia 
fi,^cd  obserralions,  this  object  h»  only  been  partially  pur- 
sued ;  whilst  another  of  equal  importance  has  been  alto- 
gether neglected  :  that  is,  no  method  has  been  adopted,  for 
ilftding  the  unavoidahle  alteration  in  the  rate,  produced  bjr 
the  different  changes  of  temperature,  to  which  most  long 
toyages  are  liable :  but  on  the  contrarVf  the  rate  has  been 
ascertained,  merely  for  that  temperature  ^hich  happened  to 
bccur  whilst  it  continued  tmder  tri^tl,  without  endeavouring 
to  find,  whether  any  change  would  take  place  in  the  ratei 
if  a  material  alteration  should  be  prodaced  in  the  weather, 
from  ||ieat  to  cold,  or  from  cold  to  heat. 

Can  it  reasonably  be  expected,  in  machines  like  these,  that 
t  rate  found  in  a  temperature  of  SO**  of  Fahrenheit,  without 
any  greater  variation  than  )0»  on  either  side,  will  be  ade- 
Ijuaie  to  compute  forward,  and  find  the  error  of  a  watch 
that  is  afterwards  to  be  kept  going  in  a  temperature  of  lOO^ 
tf  higher,  wherrin  the  expansion  of  the  metals  is  so  diflc* 
,  rent  from  that  of  the  former  ?  It  has  also  frequently  hap* 
pened,  that  the  rate  has  been  obtained  in  the  coldest  part  oi 
winter,  when  metals  are  most  contracted,  and  applied  to 
the  hottest  part  of  summer  when  they  are  most  dilated, 
Avithout  any  correction  for  the  unavoidable  defect  of  exact 
compensation ;  or  that  the  rate  has  been  found  in  a  verjr 
cold  latitiade,  io  apply  to  the  going  of  the  watch  in  a  very 
warm  one ;  and  vice  versa. 

Perhaps  it  may  be  asked  here.  Then  of  what  Dse  is  your 
compensation  ?  To  which  I  repl}',  The  value  of  this  com^ 
pensalion  in  the  balance  is  not  depreciated  because  the  ut^ 
most  degree  of  perfection  cannot  be  attained  in  adjusting  it, 
any  more  than  the  value  of  the  chronometer  because  it  does 
-not  keep  exactly  with  mean  time;  or  any  more  than  tlie in- 
direct method  of  finding  the  true  from  the  mean  anomal];^ 
because  it  is  done  by  means  of  an  approximation. 
When  chronometers  have  been  sent  on  trial  for  twelve 

months 
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ftionths  or  more,  it  has  been  the  general  practice  to  com- 
pute forward  with  the  first  nioiuh's  rate,  (no  matter  what 
time  of  the  year,  or  io  what  temperature  iti)as  been  taken,) 
and  to  compare  this  computed  error  with  the  actual  errpr 
3hojvn  by  the  watch,  al  the  end  of  each  succeeding  month 
that  it  continued  under  trial.  Now  it  is  evident^  that  unleat 
the  timekeeper  could  be  accurately  compensated  for  the  effea^ 
of  heal  and  cold,  which  is  seldom  the  case,  there  must  arise 
'  2,  very  material  difference  between  these  two  rates,  when  any 
change  l^as  occurred  in  the  temperature  j  and  that  a  very 
^naall  defect  in  ilie  compensation  must  produce  a  very  large 
deviation  from  thecomputed  rate,  by  placing  the  watch  to  go 
in  a  different  temperature,  whether  considerably  warmer  or 
colder,  than  that  in  which  the  first  month's  rate  was  found. 
Hence,  if  It  should  so  happen,  that  the  month's  rate  on  which 
this  computed  error  is  tounded,  has  be«n  taken  in  Januar}% 
when  the  thermometer  was  at  30°  j  then  in  July^  when  it  is  at 
W°,  the  error  in  some  cases  becomes  immense,  but  in  most 
casespf  too  great  consequence  to  be  altogether  neglected.  Ii^- 
.deed,  let  this  be  taken  in  any  part  of  the. year,  there  is  a  great 
probability  against  its  having  been  taken  in  that  month, 
wherein  the  mean  temperature  occurred,  of  that  season  during 
which  the  watch  continued  there  for  trial.  On  the  contrary,  if 
the  change  of  rate  arisnig  from  the  alteration  of  temperature 
be  taken  intb  account,  and  applied  with  the  computed  rate, 
SD  essential  defect  in  the  going  of  watches  will  thereby  be 
obviated,  and  they  wiU  be  found  to  have  gone  considerably 
.  nearer  than  people  tiow  believe  they  have. 

Some  of  the  best  makers  of  chronometers,  at  the  time  of 
Hehvering  them  to  the  purchasers,  have  told  them,  how 
.  wuch  the  dady  rate  would  vary  between  the  he.it  of  summer . 
and  the  cold  of  winter.  Although  this  is  but  a  vague  sort 
of  statement,  yet  I  believe  few  seamen,  who  know  how, 
bave  failed  to  take  advantage  of  it,  and  to  apply  it  on  all 
occasions  where  they  could.  But  it  has  met  with  a  very  dif* 
/erent  fate  in  our  observatories,  and  has  not  only  not  been 
applied,  but  has  been  condemned,  and  declared  improper 
%o  be  admitted  there.  Indeed,  we  have  one  publication  ex* 
t^^  wbereia  it  is  expressly  asserted,  that  2^  the  act  of 

C  c  3  parliament 
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parliament  mak«s  no  mention  of  the  rate,  therefore  the  al* 
lowance  of  a  rate  is  an  indulgence ;  and  that  the  commU- 
sioners  might  require  the  maker  to  adjust  the  watch,  so  as 
to  keep  mean  time  accurately.  With  as  great  propriety 
might  it  be  said,  that  the  placing  a  glass  over  the  face  to 

'view  the  hands  and  figures  is  an  indulgence ;  or  that  to  make 
fhe  balance  of  two  or  more  metals  is  an  indulgence ;  or  that 
'the  watchmaker  having  the  power  of  choosing  his  own 
escapement  is  an  indulgence ;  or  lastly,  that  the  astronomer 
being  allowed  to  take  the  moon's  place  from  the  Nautical 
Almanack,  instead  of  computing  it  with  proper  data  and 
La  Place's  ecjuations,  is  an  iridulgence.  The  act  prescribes 
no  definite  means  by  which  the  object  is  to  be  attained,  bu^ 
leaved  the  artist  entirely  to  his  own  choice:  it  cannor  there- 

'  fore  but  appear  extraordinary,  that  the  act  should  be  thus 

*  construed,  to  the  exclusion  of  the  most  essential  part  of  the 

"  principle  on  which  the  method  is  founded. 

Those  who  are  accjuainted  with  the  adjustment'  of  the 
balances  of  timekeepers  know^  that  it  is  almost  an  impossi- 

-  bility  to  bring  thetn  precisely  to  that  rninute  point  of  exact-  • 

'  ness,  by  which  alone  they  keep  accurately  with  mean  time: 
and  the  difficulty  of  adjusting  the  balances  for  the  effects  of 
heat  and  cold,  so  that  they  shall  never  vary  with  the  greatest 
extremes  of  either,  would  be  at  least  as  difficult  to  accom- 
plish.    Put  the  former  is  attended  with  no  other  trouble  to 

.  the  practical  navigator,  than  merely  requiring  the  aid  of  a 
little  calculation  Xq  allow  for  the  deviation.  It  would  be 
precisely  the  same  with  t^ie  allowance  for  the  effect  of  the 
alteration  of  temperature:  and  it  cannot  therefore  but  appear 
extraordinary,  that  any  objection  should  be  made  against 
applying  this  correction^  when,  by  raean^  of  it,  so  mucl^ 
greater  dependence  can  be  placed  on  the  time  shown  by  the 
Ijgachinct  Art  has  always  lent  her  fi-jendly  aid  to  science, 
and  science  should  return  the  kindness.  Little  can  be  ei- 
pccted.  in  the  progress  of  the  longitude  by  eitlier  of  them 
separately  ;  but  when  they  cordially  ui^ite  their  efforts,  what 
is  there  that  they  canpot  subdue  ?  '  ^ 

Nothing  would  tend  more  powerfully  to  advance  the  in- 
terest of  o^f  owi^  countrymenjj  than  the  establishment  of  ^ 

'publig 
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public  obsjervatpry,  for  trying  timekeepers  and  keeping  their 
rates ;  to  whfch  every  maker  of  them,  if  he  thought  proper, 
might  have  accesd  at  stated  hours,  and  be  allowed  always  to 
J^eep  there  a  certain  limited  number  of  pieces.  Here  he 
could  try  the  effect  of  improven^ents,  and  gain  epcperience 
thereby ;  then  alter,  and  try  again,  untij  he  succeeded  to 
his  mind :  an  advantage  which  he  could  not  perhaps  en- 
joy in  his  own  house,  for  want  of  instruments  of  sufficient 
accuracy,  and  leisqre  to  make  the  necessary  computations. 

/A  book  containing  the  rate  of  each  timekeeper  belonging 
to  each  person  might  be  kept,  always  ready  for  the  us({  of 
,the  owner,  and,  if  he  thought  proper,  for  the  inspection  of 
the  public  at  large  ;  by  which,  he  would  be  enabled  to  ifix  a 
price  on  the  machine,  proportioned  to  the  excpllencc  of  its 
going,  and  avoid  all  suspicion  of  partiality  in  giving  the-rat^ 
of  his  piece  to  the  purchaser. 

From  this  place,  captains  of  ships  or  others  might  always 
be  fiimished  with  timekeepers,  suitable  to  the  price  ihey 
pould  afford,  or  adapted,  with  respect  to  accuracy  of  going, 
for  the  purpose  they  mighi  be  required  to  execiite. 

In  short,  so  many  advantages  would  evidently  be  derived 
to  the  makers,  and  the  public,  by  an  institution  of  this  kind, 
^hich  could  not  fail  to  bring  forward  deserving  merit  as  a 
plaimanjt  on  public  favour,  that  I  am  surprised  the  watch- 
makers have  not  established  one  ^t  their  own  expense,  by 
subscrip^on,  as  the  amount  of  it  when  divided  between  a 
number  of  proprietors  would  not  be  an  object  to  each  indi- 
vidual. 

There  are  many  situations  near'  London  that  are  well 
adapted  for  the  purpose ;  the  instruments  necessary  for  it 
would  not  be  expensive;  and  a  steady  careful  person,  capa- 
ble by  his  scientific  knowledge  of  condupting  Jt^with  ability, 
plight  no  (Joubt  be  found,  who,  considering  it^s  an  amuse- 
ment rather  than  a  labour,  would  be  moderate  in  his  terms 
for  the  discharge  of  a  duty,  which  must  evidently  be  bene- 
ficial both  to  the  venders  and  j,h(?  purchasers  o{  these  useful 
^nd  necpssai'y  maphine?, 

-  '  T. 

C  P  4  ^  LKXII,    Pro- 
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KOYAL   SOCIETY, 

Aj.A7  4.— a  paper  was  read  on  the  triple  sulphurct  e»f  lead, 
copper,  and  antimony,    discovered  by  count  Bournon  in 
Cornwall.  Mr.  Jameson  proposed  to  call  this  mineral  Bour- 
nonite;  but  the  count,  in  this  additional  memoir,  in  which 
he  corrects  the  mistakes  he  made  respecting  the  iSgure  of  it$ 
crystals  in  a  former  paper,  prefers  the  name  of  the  place 
ivbere  it  was  found.     The  inl^ral  mulecule  of  this  mineral 
,lie  has  determined  not  to  be  a  perfect  cube,  as  at  first  con- 
'  eluded,  bpt  haying  dissimilar  sides  in  the  proportion  of  3  to 
5.    The  count,  in  answer  to  a  paper  of  Mr.  Smithson  in  the 
Philosophical  Transactions,  defends  the  existence,  not  only 
pf  binary  but  also  of  ternary  and  quaternary  compounds, 
and  proves  that  the  mineral  in  question  is  an  example  of  the 
latter  combination,  a  quaternary  sulphuret.    As  an  instance 
of  the  very  singular  difference  in  minerals  in  consequence  of 
t^is  variety  of  combination,  the  count  refers  to  the  anhy- 
drous sulph^t  of  lime,  which  is  sq  very  different  from  cora- 
pion  gypsum,   although  composed  of  the  same  materials 
with  the  addition  only  of  a  little  water, 
*    May   10.— A    paper   by   Mr.  Home,   on   the   Sqnaks 
fnaximnsy  was  read,  stating  some  particulars  of  the  dimen- 
sions and  conformation  of  the  different  basking  sharks  which 
have  been  thrown  on  the  coast  of  Britain  in  the  course  of 
tfie  last  year.     The  author  considers  this  species  of  shark  as 
occupying  an  intermediate  place  between  the  mammalia 
(whales)  and  fishes,  and  partaking  of  the  characters  of  both. 

May  18. — Capt.  Burney  stated  to  the  Society  some  more 
particulars  respecting  the  Boating  of  hca\''y  bodies  in  a 
'Stream,  arid  the  nature  of  their  moving  faster  than  the  cur- 
rent. He  sfcmed  to  consider  the  cause  of  all  such  motion 
fp  be  owing  to  the  pressure  of  the  atrposphere. 

Mr.  Cavendish  laid  a  paper  t)efore  (he  Society  on  the  me- 
thods of  dividing  mathematical  instruments,  in  which  he 
proposed  to  substitute  a  balance  compass  and  microscope  for 
Mr.  Troughton's  cylindrical  rpler.  The  plan  was  illustrate^ 
^y  a  drawipg  of  the  instrument,  which  effected  the  pm-pose 

witbom 
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without  the  necessity  or  risk  of  calculations^  which  almost 
always  involve  errors. 

A  j)art  of  a  letter  frop  Dr*  Henry  to  Mr*  Davy,  op  ox- 
ygen of  aratnonia  when  exposed  to  electrization,  was  read. 
By  some  recent  experiments  Dr,  H.  has  ascertained,  that  in 
decomposing  the  ammonia,  some  oxygen  was  admitted  ia 
the  process,  and  that  consequently  what  was  foimd  as  the 
result  of  his  former  experiments  was  not  derived  from  the 
ammonia  by  electrization,  but  from  the  agents  employed. 
The  final  result,  however,  of  his  experiments  proved  that 
ammonia,  as  Mr.  Davy  originally  concluded,  is  composed 
of  oxygen,  hydrogen,  and  nitrogen. 

The  Society  then  adjourned  ovej  one  Thursday  o^  aecoqaV 
of  the  holidays, 

SOCIETy  OP  ARTS,  ADEtPttl.  , 

At  a  late  meeting  of  this  Society,  a  communicajtion  from 
Mr.  R.  Porrett  jun.  was  read,  announcing  that  he  suc- 
ceeded in  obtaining  prussous  (or  sub-prufesic)  acid — ^an  acid 
differing  fi;om  prussic,  as  sulphurous  does  from  sulphuric  acid, 
by  containing  less  oxygen.  It  is  a  mo$t  delicate  test  oF  the 
presence  of  silver  in  solution,  and  has  the  singular  property 
of  precipitating  iron  of'  a  red  colour.  It  has  completely 
proved  the  presence  of  oxygen  in  prussic  acid ;  as  by  de- 
oxygenating  the  latter  it  becomes  prussous  acid;  and  on 
adding  oxygen,  it  is  again  capable  of  affording  a  blue  preci- 
pitate of  iron. 

A  new  process  for  hardening  the  surface  of  casts  in  fflais- 
ter  of  Paris,  has  been  communicated  to  the  same  Society. 
Jt  consists  in  boiling  the  cast  in  a  solution  of  one  j^ound  of 
alum  in  a  pint  of  water  for  15  minutes,  and  then  suffering 
it  to  dry  gradually  for  about  a  month  ;  in  this  way  the  cast 
'  acquires  a  very  considerable  degree  of  hardness  upon  its  sur- 
face, and  is  even  capable  of  receiving  a  polish  by  friction, 
80  as  to  resemble  white  marble  ;  and  the  surface  of  it  may 
be  cleaned  from  time  to  lime,  without  the  least' injury  to 
the  sharpness  of  the  cast. 

W^feKNERIAN  NATURAL.  HISTORY  SOCIETY. 

At  the  ipeeting  of  this  Society  on  the  8th  of  April,  there 
was  read  the  first* part  of  a  Descriptioa  of  the  Mincml  Strata 
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of  Clackmaia^qsbire^  from  the^bed.of  the  river  Forth  to  the 
base  of  the  Ochils,  illudtrated  by  a  voluminous  and  very- 
distinct  plan  or  section  of  those  strata,  done  from  actual 
survey,  and  from  the  register  of  the  borings  and  workings 
for  coal  in  Mr.  Erskine  of  Mar^s  estate  in  that  district ; 
communicated  by  Mr.  Robert  Bald,  civil  engineer,  Alloa. 
In  this  first  part  Mr.  Bald  treated  only  of  the  alluvial  strata. 
In  continuing  the  subject,  he  is  to  illustrate  it  still  further 
by  exhibiting  specimens  of  the  rocks  themselves. 

Mr.  Charles  Stewart  laid  before  the  Society  a  list  of  insects 

.found  by  bim  in  the  neighbourhood  of  Edinburgh,  with  in- 
troductory remarks  on  the  study  o^  entomology.     It  would 

'appear  that  the  neighbourhood  of  Edinburgh  aflFords  no  very 
peculiar  insects,  and  but  few  rare  ones.  The  list  contained 
about  400  species ;    which,  Mr.  Stewart  stated,  must  be 

^considered  as  the  most  common,  as  they  were  collected  in 
the  course  of  two  seasons  only,  and  without  very  favourable 
opportunities.     It  was  produced  (he  added)  merely  as  an 

Jncitement  to  younger  jind  more  zealous  entomologists. 

At  this  meeting  there  were  laid  on  the  Society's  table  the 
first  two  volumes  4to,  with  a  volume  of  figures,  of  Comic 
de  Bournon's  System  of  Mineralogy ;  presented  by  the 
author, 

'  At  a  meeting  of  this  Society  on  the  13th  of  May,  the 
second  part  of  Mr.  Bald's  interesting  inineralogical  descrip- 
tion of  Clackmananshire  was  read,  giving  a  particular  ac- 

•  count  of  two  very  remarkable  slips  or  shifts  in  the  strata, 
near  1000  feet  in  depth,  and  by  means  of  which  the  main 
coal  field  of  the  country  is  divided  into  three  fields,  on  all 
qf  which  ext^ensive  collieries  have  been  erected. 

The  Rev.  Mr.  Fleming,  of  Bressay,  laid  before  the  So- 
ciety an  outline  of  the  Flora  of  Linlithgowshire,  specifying 
only  such  plants  as  are  omitted  by  Mr.  lightfoot,  or  are 
marked  as  uncommon  by  Dr.  Smith.  This>  he  stated,  was 
to  be  considered  as  the  first  of  a  series  of  communications 
illustrative  of  the  natural  history  of  his  native  cour^fry. 

Mr.  P.  Walker  stated  a  curious  rfact  in  the  history  of  the 
^common  eel.  A  number  of  eels,  old  and  young,  were  found 
\n  a  subterranean  pool  ^f  the  bottom  qf  ar>old  quarry,  whi^h 
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ha<H>een  filled  up,  and  its  surface  ploughed  and  cropped,  for 
above  a  dozen  of  years  past. 

The  secretary  read  a  letter  from  the  Rev.  Mr,  Maclean, 
of  Small  Isles,  mentioning  the  appearance  of  a  vast  Sea 
Snake,  between  70  and  80  feet  long,  among  thi^  Hebridei, 
in  June  1808. 

And  he  produced  a  list  of  about  100  herbaceous  plants,  , 
'and  290  cryptogamia,  found  in  the  King's  Park,  Edinbur^, 
and  not  enumerated  in  Mr.  Yalden's  catalogue  of  plants 
growing  there ;  communicated  by  Mr,  G.  Don,  ofForfiir, 
late  superintendant  of  the  Royal  Botanic  Garden  at  £dit^ 
burgh. 

^  MANCHESTER  PHILOSOPHICAL  SDOIETY.  -     " 

We  copy  from  a  Manchester  newspaper  the  following 
Resolutions,  ^hich  were  occasioned  (as  appears  from  the 
advertisement  containing  them)  by  ispme  extraordinary  ciif-. 
cumstances,  that  have  lately  occurred  in  the  Literary  an4 
Philosophical  Society  of  that  place.  Tb^y  were  passed  una- 
nimously at  a  meeting  of*  the  Society,  which  was  held  tjp 
the  5th  instant^  in  consequence  of  a  special  requisition  ;  and 
which  was  attended  by  a  greater  number  of  members  than 
had  ever  been  assembled  on  any  former  occasion  t  consistently 
with  the  spirit  of  them,  Mr.  Henry  was  pe-ipstated  in  the 
office  of  president  on  the  12th  instant.'-^ 

*^  At  an  extraordinary  meeting  of  the  Literary  and  Phir 
losophical  Society  of  Manchester,  held  on  Friday,  May  5, 
1809,  in  consequence  of  a  special  requisition  signed  by 
twenty-nine  members,  it  was  resolved  unanimously, 

•^  1st.  That  the  thanks  of  this  me«ting  aje  ilue^to  Mr, 
Henry,  for  his  long  and  valuable  services,  and  for  his  uni- 
form exertions  to  promote  the  best  interests  of  the  institu-' 
tiori,       '    ,      ■  \ 

f^  sdly.  That  the  circumstances  of  Mr.  Henry^s  age,,  and 
standing  in  the  Society,  the  great  respectability  of  his  cha- 
racter, his  valuable  contributions  to  the  Society's  Memoirs, 
and  the  rank  which  he  has  long  held  in  the  scientific  worli], 
peculiarly  distinguish  him  as  a  fit  person  to  fill  the  chair  of 
this  Society.    ,  ^     " 

f^  3dly.  That  a  deputation  be  appphited  to  wait  uponMr,; 

Heurj^ 
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41 «  Stony  hurst  Scientific  Estallishnnnt.^^Smyrna  Madder^ 
Hi-nry,  to  cDnimunicate,  in  the  most  rejjpcctful  manner,  th^e 
^ntimcnid  expressed  in  the  two  foregoing  resolutions." 

STONYHURST  SCIENTIFIC  ESTABLISHMENT. 

When  the  French  entered  Liege,  the  gentlemen  of  tbc 
seminary  at  tliat  place  were  forced  to  make  a  precipitate  re:- 
treat,  abandoning  a  large  establishment,  together  with  a 
Tahtable  library  and  a  fine  collection  6f  maihfmatical  instru- 
ments. Havmg  since  found  an  asylum  in  this  dountry,  they 
have  formed  an  establishment  at  Stonyhiirst,  where  they  are 
making  a  laudable  attempt  to  introduce  the  sciences,  in  their 
improved  state,  into  their  common  course  of  education.  As 
a  first  step,  a  handsome  room  for  a  library  and  another  for 
mathematical  apparatus  have  been  built,  to  which  it  is  m- 
tended  to  add  a  chemical  laboratory  as  soon  as  possible,. 

As  the  arrangements  of  the  building  appear  ro  us  to  unite 
mvch  in  a  small  space,  we  are  happy  in  being  enabled  to 
present  our  readers  with  an  engraving  of  the  ground  plan, 
(see  Plate  Xil.)  which  may  prove  useful  to  those  who  pro- 
ject similar  establishments. 

It  is  not  doubted  that  the  gentlemen  at  Stonyhurst  will 
noi  only  be  soon  enabled  to  finish  the  erection  of  their 
building,  but  to  procure  the  books  and  instrumefits  neces- 
sary to  the  perfecting  of  their  undertaking— a  very  liberal 
substrripVion  having  been  procured  among  the  friends  to  th«ir 
establishment. 

Among  other  respectable  names  in  the  IJst  of  contributors 
we  observe  the  duke  of  Northumberland's  forioo/. ;  the 
marquis  of  Buckingham  subscribes  ^/.,  the  earl  of  S|. 
Vincent  50/.,  and  the  earl  of  Moira  50/.,  &c.  &c. 


LXXIII.  Intelligence  and  Miscellaneotis  Articles* 

SMYRNA  MAJDOER, 

-  JL  ms  valuable  plant  has  lately  been  introduced  into  this 

coxmtryby  Mr.  Spencer  Smith,  who  furnished  the  Society 

of  Arts,  Sec.  Sec,  with  some  seed,  from  which  Mr.  Salis-^- 

bury  of  the  Botanic  Garden,  Cadogan  Place,  Sloane  Street, 

'  bas  been  so  fortunate  as  to  obtain  plants,  which  have  grown 

•  in 
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in  a  most  promising  manner.  He  expects  to  obtain  seed 
from  them,  and  by  their  cultivation  hopes  may  now  be  en- 
tertained that  tbis  most  valuable  dye-root  will  become  na- 
turalized to  our  soil* 

LECTURES. 

Mr.  Brookes's  Summer  Course  of  Lectures  on  Anatomy, 
Physiology,,  and  Surgery,  will  commence  on  Saturday  the 
loth  of  June,  1809,  at  S^veno'Clock  in  the  Morning,  at  the 
Theatre  of  Anatomy,  Blenheim-Street,  Great  Marlborough- 
Street. 

Surgeons  in  the  Army  and  Navy  may  be  assisted  in  re-* 
newing  their  Anatomical  Knowledge,  and  every  possible 
Attention  will  be  paid  to  their  Accommodation  as  well  as 
Instruction. 

Anatomical  Converzationes  will  be  held  weekly,  wbm 
the  different  Subjects  treated  of  will  be  discussed  familiarly, 
and  the  Students'  views  forwarded — ^I'o  these  none  but  Put 
pils  can  be  admitted. 

Spacious.  Apartments,  thoroughly  ventilated,  and  replete 
with  every  Convenience,  are  open  at  Five  o'CIock  in  the 
Morning,  for  the  purposes  of  Dissecting  and  Injecting> 
where  Mr.  Brookes  attends  to  direct  the  Students,  and  de- 
monstrate the  various  Parts  as  they  appear  on  Dissection. 

An  extensive  Museum,  eontaining  Preparations  illustra- 
tive of  every  Part  of  the  Human  Body,  and  its  Diseases, 
appertains  to  this  Theatre,  to  which  Students  will  have  oc- 
casionaJ  Admittance-i-  entlemen  inclined  to  support  this 
School  by  contributing  preternatural  or  morbid  Parts,  Subjects 
in  Natural  H. story,  $cc-,  (individually  of  liitle  value  to  the 
.  possessors)  may  have  the  pleasure  of  seeing  thpm  preserved, 
'  ^^rqinged,  and  registpr^d,  with  the  Names  of  the  Donors. 

TERMS.  :£,    s.    d,' 

Fora  Courseof  i.ectU'.:es,  incjuding  thepissections,        5    3    0 
For  a  Perpetual  Pupil  to  th4  J->cctuFC8  aud  Dissections,  10  10    O 

The  Inconveniences  usually  attending  Anatomical  Investi- 
gations are  counteracted  by  an  antiseptic  Process.  Pupils 
may  be  accommodated  in  the  House.  Gentlemen  established 
in  Practice,  desirous  of  renewing  their  Anatomical  Know- 
ledge, may  be  accommodated  with  an  Apartment  to  Dissec^ 
in  privately.  -     '' 

Mr.  Taunton 
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Mr.  Taunton  will  comnjcnce  his  Summer  Course  of  Lee*' 
tnres  on  Anatomy^  Physiology,  Pathology,  and  Surgery,  on 
Saturday  the  3d  of  Jupe,  1809,  at  Eight.  o'Clock  in  the 
Evening  precisely*  They  will  be  continued  every  Tuesdays 
Thursday,  and  Saturday,  at  the  same  hour.  Particulars  may 
be  had  on  applying  to  Mr.  Taunton>  Greville-Streei,  Hattoii- 
Garden« 

UST  OF  PATENTS   FOR  NEW  INVENTIONS. 

To  Simeon  Thompson^  of  Maddox  /Street,  Hanovei* 
Square,  for  a  machine  or  machinery  for  raising,  lowering, 
drawing,  driving,  forcing,  impressing,  or  moving  bodies, 
substances,  materials,  fluids,  articles,  or  commodities.— 
March  20,  ISO?.' 

To  Charfcs  Valentine,  of  the  parish  of  St.  James,  Clerk* 
enwell,  japannqr,  for  a  new  mode  of  ornamenting  and  praint- 
ing  all  kinds  of  japanned  and  varnished  wares  of  metal, 
wood,  pap^r,  or  any  other  coroposition>  and  various  other 
articles. — March  20. 

To  James  Yoniiie,  of  Theobald's  Row^  Middlesex,  smith, 
fer  a  machine  or  instrument,  to  be  applied  to  stoves  or 
grates,  for  preventing  accidents  by  fire ;  and  whereby  the 
fires  in  stoves  or  grates  may  be  put  oot  and  extinguished 
with  safety  and  facility. — ^March  28. 

To  Elizabeth  Perryman,  of  Greek  Street,  Soho,  Middler- 
sex,  for  a  new  street  and  hall  lamp,  and  the  necessary  ap- 
paratus for  expediting  the  trimming,  lighting,  and  cleansing 
the  said  street  and  hall  lamp.-?-March  29. 

To  Richard  Willcox,  of  the  parish  of  St.  Mary,  Lambeth, 
Surrey,  mechanist,  for  sundry  apparatus  or  machinery  for 
accelerating  the  manufacturing  of  felt  or  stuflF  hats  y  and  fat 
cutting  and  removing  by  machinery  the  fiirs  of  beavers, 
rabbits,  ami  the  whole  variety  of  skins,  the  furs  or  wool  of 
which  are  used  for  the  purpose  of  hat-making. — April  5^ 

To  Richard  Willcox,  of  the  parish  of  St.  Mary,  Lambeth, 
Surrey,  for  certain  machinery  for  facilitating  the  manufae- 
turing  of  stuff,  wool,  and  other  hats,  and  bonnets  felted.-^ 
April  3.  / 

To  John  Thomas  Groves,  of  Great  Scotland  Yard,  White* 

hall. 
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hall,  Middlesex,  esq.,  for  an  improved  mode  of  construct- 
ing buildings^  by  which  great  expense,  labour,  and  time,  is 
saved,  and  the  buildings  secured  from  dry  rot,  with  other 
advantages. — April  3.  .  - . 

To  John  iFrederick  Archbpld,  of  Great  Charlotte  Street^ 
Surrey,, gent.,  for  a  method  of  converting  salt  or  sea  water 
into  fresh  water,  both  on  lan«J  and  on  board  of  sljip  at  sea» 
— April  18. 

To  William  Pleasants  the  elder,  of  Abbey  Street,  in  the 
city  of  Dublin,  bachelor  of  arts,  for  a  self-mover,  or  ma- 
chine which  can  keep  jtself  in  motion.— April  19. 

To  Phillips  London  the  elder,  and  Phillips  London  the 
younger,  of  the  parish  of  St.  Luke,  Chelsea,  Middlesex, 
gents.,  for  certain  new  and  improved  methods  or  processes 
of  manufacturing,  refining,  and  purifying  muriate  of  soda 
or  common  salt. — April  I9.  '  ^ 

To  Phillis  Bown  Thomason,  wife  of  Edward  Thoraason, 
of  Birmingham,   manufacturer,  for  improvements^  in  the  ' 
making  of  umbrellas  and  parasols.— April  IQ, 

To  Matthias  Wilks,  of  Brabant  Court,  in  the  city  of 
London,  merchant,  for  his  compound  substance  or  cake  for 
the  feeding  of  horses  and  other  animals.— April  20. 

To  John  Barton,  of  the  town  of  Tunbridge,  in  the  county 
of  Kent,  gent.,  for  his  machine  for  raising  weights  or  water 
isrith  greater  facility  and  at  less  expense  than  any  at  present 
used.— April  25.         ■  i^ 

To  Richard  Trevithick,  of  Rotherbithe,  in  the  county  of 
Surrey,  engineer,  and  Robert  Dickinson,  of  Great  Queen- 
Street,  in  the  county  of  Middlesex,  esq.,  for  certain  inven- 
tions calculated  to  improve  naval  architecture  and  naviga- 
tion, and  to  contribute  to  the  comfort  and  better  subsistence 
of  mariners. — ApHl  29. 

To  William  Hamilton,  of  Lower  Mount-Street,  in  the  city 
of  Dublin,  for  his  new  mode  of  preparing  soda  and  other 
mineral  waters,  spirituous,  acetous,  saccharine,  aromatic 
liquors>  and  sundry  improvements  relative  thereto,— May  4. 


METEOltO- 
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IfETSOROLOQlCAL  TABtd, 

By  Mr*  Carey,  of  the  Strakd, 
For  May  I8O9. 
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Showery  with' 

/ 

thunder 

20 

58 

65 

54 

•78 

36 

Cloudy 

21 

55 

59 

51 

•90 

39 

Cloudy 

22 

53 

66 

56 

30-13  , 

67 

Fair 

23 

55 

75 

51 

•17 

63 

Fair 

24 

51 

67 

50 

•16 

75 

Fair 

25 

50 

61 

52 

•02 

44 

Clopdy 

26 

51 

60 

55 

29-82 

34 

Cloudy 

0 

N.  B.  The  Barometer's  height  is  taken  atone  o'clock. 
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lliXXlV.    Thougkii  on  Atinoipheric  tiensUy  and  Pressure* 
j%  Thomas  CHARtTON  S^£ER>  £59; 

To  Mr.  TillocH, — Sir, 
J^  OTWITHSTANDING  the  wid^  fic^rf  crf  mquiry  which'  fhik 
mechanical  history  of  the  attmospbere  presents  to  iisy  an4 
HotwifhstandHig  the  interest  which  such  inquiry  must  niU 
tturally  excite  in  a  philosophic  niindy  yet  we  must  contest, 
pur  labours  iii  it  have  been  but  partial  ^nd  our  kno>vle<y^ 
of  it  is  but  limited: — the  attention  of  mm  of  steience  has^ 
^€<mipara(iirely  speaking)  been  ntiostly  confined  to  its  che*  ' 
IM^al  history,  probably  from  its  more  inrtnediate  eonneetiofl 
9with,  and  relation  to,  practical  and  useful  results^  On  the 
foitttiet  4ubje<:t,  thereibre,  I  beg  to  ofief  sotn.e  ideis^  which 
^ye  iuggesled  themselves  to  me,  and  w^icb  r«iftte  to  one  ojt 
its  principal  {though  I  think  least  understood)  prepeHieft. 

Unaided  by  the  lights  of  natural  philosophy  or  the  forte 
l>f  txpertiueiit,  it  scareely  cofties  within  the  Habits  of  humatf 
Amc^tion,  that  that  invisible  ioodorous  aerifon^  mass  of 
^id  surround'mg  our  globe  should  at  all  b^  ifubject  io^  thif 
laws  or  possess  the  pK)peKies  of  aiattelr ;  but  parCieularly 
^Ihat  it  should  possess  either  densUfi  vmghij  <^r  pressure. 

These  three  properties  of  attnospberic  air,'  riz.^  <knsiij^^ 
pHtigkt,  iimipresswref  are  often  miaimders^obd,  atrd  gime« 
lally  fMufoimded  with  ^ach  other^  pa^culaarly  the  kw^ 
iotmerj  Now  we  well  luiow  tbat  attractiofa  of  colvesion  aiul 
atirafitien of  gravitation  setisibly  differ  £rbm  eadi  oilier;  if 
kiot,  pkrtina  would  be  the  ifardest^  and  the  di^eroond  the 
•hffaviest,  IkhJi^  in  naitiii«»  Wd  know  tbaft  their  action  kr 
•quite  dtfiereat,  that  of  the  one  bdiig  inversely  a^  the  sqAares^if 
the  dtslanoes^  that  of  the  other  incieasmg  at  s  much  quic&ier 
itite  as  bodies  approach,  the  smalkc  the  distance  the  greator' 
its  power.  %  the  w^fd  density  tbeiiefore,  (t^hich  in  porti*^ 
•ctdat  aeesn&diilen  ansapplicd  a^d  iKiistflcnferstood^  I  mean, ' 
.  MiictlT  apedcing,  imperwmiMiiy^'  or  that  pbv^ier  in  a  body' 
by  which  it  is  enabled  to  resist  or  ebsthitt  (moretM^  les?)  the 
.passage  of  other  bodies  through  if y  and  whitb  may  be  e^tt- 
4|nated  by  the  greater  or  kss  diQcuhy  with  wlki6h  «udi  re- 
Jtalanoe  or  obstruc!lioKi  is  oonqueMtf.  J^ow  this  imperist^ 
UhL  33.  No;  i 34.  June  1 809^  P  i  uiiliiif 


Digitized  by  VjOOQ  IC 


418  On  Atmospheric  Density  and  Pressure.  - 

ability  In  a  body  must  arise  not  only  from  the  clostne^ 
with  which  its  integrant  parts  are  connected^  but  also  frotti 
the  weight  of  these  parts,  and  consequently  the  difficulty  of 
removing  them;  so  (hat,  in  other  words,  density,  I  thinks 
may  be  defined,  that  power  restdtit/g  from  the^unkm  of  the 
attraction  of  cohesion  and  gravitation. 

That  the  atmosphere  is  possessed  of  this  power  is  weH 
known  : — take  two  bodies  of  different  weights  b^t  equti. 
bulks,  drop  them  from  the  same  height^  it  will  be  found 
that  the  differences  of  their  velocity  in  descent  will  be  di- 
rectly as  the  differences  of  their  weights,  and  asthe  dif^ 
ferences  of  the  times  of  their  descent,  and  that  consequently 
the  spaces  of  atmosphere  descended  are  directly  as  the  squares 
of  the  times,  and  as  the  squares  of  their  velocity  in  falling-. 
To  this  it  may  be  answered,  that  gravity  is  the  sole  cause, 
and  that  the, air  has  no  effecSt  whatever  :  however,  that  this 
is  not  the  case  is  well  known  by  the  old  experiment  of  a 
ftather  and  guinea  falling  alike  in  the  exhausted  receiver  of 
an  air*pump.  Hence,  were  it  not  for  the  greater  or  less-  re<*- 
sistance  or  impermeability  of  the  atmosphere,  the  force  of. 
gravitation; would  be* equal  in  bodies;  their  absolute  gravity 
depends,  more  or  less,  on  the- density  of  the  atmosphere^ 
not  the  latter  on  the  former. 

-  Now  it  is  obvious  that  this  pow^r  can  only  exist  where 
there  are  particles. or  molecules  (see  Boscovich)  :  it  muat 
depend  on  the  disposition  of  those  particles,  and  even  oa 
the  particles  of  those  particles  to  the  ultimate  one,  viz.,  on 
jtheir  size,  their  shape,  form,  iScc.,  and  their  dc^e  of 
^aggregation  and  consequent  <tistance  from  each  other.  At- 
joaospheric  air,  therefore,  must  hare,  its  f^rtidies  or  mole- 
cules, (though  completely  i  imperceptible  to  our  organs  oi 
sensation,)  certainly,  from  its  great  permeability,  its  yielding 
to  .the  slightest  impresabti,  and  afiorfling  little  or  no  resist- 
jance  to  the  insinuation  of  bodies,  d^iser  between  the .  in* 
terstices  of  its  partictes  :.  this  powier  in  atmospheric  air  may 
almost  be  said  to  be  at  its  miflimimi. 

This  permeability  in.,a|roospheric  airariisesy  it  is  supposed, 
from  the  veriy  slight  aj^cgatbn  of  its  particles,  and  oons&- 
qaently  their  small  quantity' , and  great  distance  fpom  each 
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dther  l-^however,  this  may  hbt  be  the  case ;'  it  (the  atmb- 
^here)  may  contain  many  particles,  and  these  particles 
closely  approximated  together  by  a  strong  cohesive  force  f 
but  this  perfnealUity  may  arise  from  their  extrenie  minute- 
ness and  want  of  gravity,  from  their  spherical  form,'  (thfeif 
atigles  being  blunted  off  by  friction,)  and  their  thus'sliding 
through,  among,  and  under  each  other,  yielding  to,  and' 
being  iifapelled  by  .every  motion  communicated.  Indeed  the 
latter  hypothesis,  I  think,  seems  the  more  probable.  Ho^^ 
e^r,  from  whatever  cause  it  is,  a  degree  of  tenuity  or 
permeability  arises  which  scarcely  any  other  bpdy  possesses 
and  which  may  be  estittiated  by  the  velocity  with'  x^hich 
heat,  light  and  sound  travel  through  it, 

Atmospheric  density  is  generally  confounded  ^ith  atrnff- 
spheric  pressure ^  though  distinct  from  each  other;  the  onfe 
is  a  property  it  possesses  iii  common  with  all  other  bodies, 
the  other  is  peculiar  to  itself  alone.  In  the  one  there  ap- 
pears an  inherent  and  self-existent  direction  of  the  particles> 
atid  this  direction  seems  positive  and  determinate ;  in  the 
other  there  appears  no  direction  but  what  is  given  by  exter- 
nal and  accidental  causes,  and  therefore  quite  vague  and 
indeterminate,  arid  only  what  is  possessed  by  all  matter, 
.  AtDQOspheric  pressure  may  be  shown  in  various  ways,  per^^ 
haps  one  of  the  simplest  is  thus  :— invert  over  a  bason  of 
water,  a  tumbler  previously  exhausted  of'  its  air  i  the  water; 
of  the  bason  will  ascend  in  the  tumbler  much  higher  (ac- 
cording to  the  dimensions  of  its  column)  than  its  leV^I  in 
the  bason,— being  pressed  down  by  the  external  atmosphere^ 
its  particles  are  forced  to  cohere  closer  together,  until  the 
force  of  preslure  Is'  withdrawn ;  they  then  recede  froni  each 
other,  the  interstices  between  ihem  are  increased,  and  thus 
taking  up  a  greater  space,  they  consequently  ascend,  being 
prevented  by  the  sides'  of  the  tumbler  froin  expanding  la- 
terally. 

Novir  surely  it  is  inconceivable  that  a  body  weighing  only 
the  eight  or  nine  hundredth  part  that  of  another,  could  pos- 
sess the  power  of  raising  it  up,^and  consequently  forcing  it 
to  assume  f  contrary  direction  to  that  gravitating  one  which 
it,  though  ia  so  slight  a  degree,  possesses  in  common  with 
.    ?  D  d  g   '  Qtber 
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other  bodies,  were  it  aot  fof  a  self-impelling  self-jexisting 
force  in  the  atmosphere*  For  instance^  were  the  experimcm 
^rie4  vnder  a  fluid  still  heavier  than  air,  but  lighter  tbm 
w^tfr  (oil  for  txanipte),  in  a  vacuum,  Quere^  Will  not  the 
^aler  rema'm  kvt;!  inside  and  outside  ? 

Hence  we  must  argue,  that  pressure  is  distinct  frpoi  dea- 
fity,  se1f*e3^istipg  in  ^e  atmosphere,  and  in  that  alone; 
fior  evfn^  do  they  always  act  directly  of  each  other,  particu- 
UHy  in  the  upper  regiotia  of  the  atmosphere.  (See  Bouguer's 
Travels  &c«  in  the  Andes.)  However,  although  t^ey  do 
pot  appear  to  be  one  and  the  same  power,  yet  they  seem 
inti^Mt^ly  voonected,  ai>d  to  ^  directly  with  each  other, 
and  i9vhat  aficcts  the  one  afiecu  the  other. 

QaliUi  wajs  the  first  discoverer  of  atnoi^pberiG  pressure, 
^y  observing  that  fluidf  ro^e  to  a  qerlalu  beigl;it  ixi  a  vaouura, 
which  had  fpnnerly  been  ^oovmtod,  for  by  the  old  ide^  of 
".  Nfture  abhorring  a  vacuum*^' 

Torricellij  his  pupil,  cfo^ple^edtl^  ^i^covery^,  observiug 
th^t  the  atmosphere  pressed  equajly  on  all  bodies  at  tb^ 
.  e^tb's  i^rface,  ^nd  in  proportion  |o  their  densities;  viit., 
ipore  on  a  fluid  than  a  folid,  and  more  onag^fs.  than  either: 
»A$B  fluids  are  of  diSeri^t  deositiest  and  the  pnly  bodief 
•fil^eptibljp  of  being  act^d  on  by  this  pressure,  frojp  ^ 
flight  cohesion  an4  conseqv^t  n^pfion  of  their  parts,  hf 
naturally  conceived  that  the  r^rer  the  fluid  the  bi^rit 
would  rise  in  a  va^ufim,  aipd  pica  v^sa. 

TbiW,  he  first  found  that  winter,  at  thi^  ipe^ifim  tmiperar 
lurb  of  the  atmosphere,  urould  asjcend  About  3£  fieet^  con- 
siderii^  this  the  rareajt  fluids  which  height  or  coloma  of  99 
leet  was.  consequently  an  eqiiipoise  to  a  columi^  as  high  ap 
the  atmosphere : — calculating  the  comparative  densities  of 
fluids,  he  conceived  that  one  twice  as  dense,  as  water  would 
i^cend  half  as  high,  at)d  so  on,  the  deiisity  of  tbf  fluid  beii^ 
inversely  as  the  height  of  its  ascent.  Then,  considenag  ^t 
comparative  density  of  water,  (he  rirrest,  with  that  of  aier- 
oqry,  the  densest  fluid  iuiown,  he  found  it  to  b^l4'l ;  con* 

•  After  TorncclH*  Pascal  brought  this  discovery  to  stiH  further  perfectionr 
sod  madr  many  important  additions,  partifcularly  hy  h4s  celebrated  ezper»' 
AMtam  oa  tbt  l^y  dfii  DoflBc* 

te<]oentfy 
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sequentTy  be  coacluded  Ihat  the  mereiiry  wottid  risetV^h  tbt 
height  of  the  water  :  this  he  found  oiaBtly  t^Jmwer.  lb 
filleda  glass  tube  about  three  fe^t  long,  cloted  at  one  end  and 
exhausted  of  its  air,  atid  inverted  it  into  a  basbn  of  itiercury  ; 
the  mercury  rose  29  inches^  ev  -^V^h  the  height  of  the  coiuam 
of  water ;  tfae.reipaining  part  of  the  tube  was  of  xourse  a 
vacuum  (the  Torricellian  vacuum). 

This  mercurial  column  89  inches  high,  is  therefore  equal 
to  a  column  of  the  atmosphere  extending  from  its  sommit 
to  the  earth. 

The  atmos^ere  presses  equally  on  all  bodies  at  the  surface 
of  the  e£^lh^  or  equally  distant  from  it. 

This  pressure  decreases  in  a  direct  ratio  (generally)  with 
]t»  dbtance  upwards  from  the  earth's  surface^  (the  atmo* 
spheric  column  being  shortened^)  or  rather  from  the  level  of 
the  sea^  it  being  the  only  natural  uniform  l6vd  from  wbence^ 
such  indications  are  deducible.  Hence  it  follows,  that  it 
increases  directly  with  its  distance  downwards  from  sueh 
level — (the  atmospheric  column  being  lengtheiied)-^^^so  that 
m  pits  the  pressure  must  (comparatively  speaking)  b^.at  its 
maximum :  of  this,  however,  I  bcliove  we  have  no  direct 
proofs. 

Thus  the  atmosphere  may  be  said  to  constitute  a  mast 
consisting  ofsti^ta  lying  on  each  other,  each  stratum  pressing 
on  the  One  next  it  with  not  only  its  own  individual  weight, 
but  with  that  collected  weight  with  which  it  is  pressed  from 
above,  so  that  the  lower  stratum  has  the  whole  superjacent 
pressure  as  it  were  on  its  back,  and  with  i^  presses  the 
earth.* 

.  Hence  (supposing  the  ratio  to  be  dirept),  if  heights  in  the 
atmosphere  be  taken  in  arithmetical  proportion,  its  rarity 
(from  want  of  pressure)  will  be  in  geometrical  progression ; 
thus,  at  7  miles  abov^  the  earth  it  is  4  times  rarer,  at  14 
miles  it  is  16  times  rarer,  at  21  miles  it  is  64  times  rarer, 
and  so  on,  the  rarity  increasing  in  proportion  to  the  height 
as  4*1. 

This  principle  of  the  atmosphere  decreasing  in  pressure 
^5  wt  ascepd,  arjd  tTiis  decrease  bein^  (gei)?rally)  equable, 

Pcl3  h'^ 
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kM  been  mo^  bai^tty  appKed  in  the  estimation  of  altitudet 
(porticakrl^bose  of  aioantains)  by  the  Torricellian  tube,  or, 
as  it  is  more  commonly  called,  the  barometer  ^.  The  mer- 
curial column  decreasing  as  we  ascend,  the  column  of  air 
decceasing  in  height,  and  of  course  decreasing  in  its  ability 
ao  support  the  former ;  at  that  height  therefore  at  which  the 
mercury  would  no  more  rise  but  remain  in  its  bed,  the  pres-' 
sure  must  either  be  at  its  limits,  or  too  slight  to  raise  so 
denjie  a  body  as  mercury :  but  if  a  rarer  fluid  were  employed 
at  this  height,  the  force  of  pressure  might  still  perhaps  sen- 
sibly act  on  it  until  that  period,  when,'  trom  the  want  of 
both  density  and  pressure  in  the  air,  its  particles  could  no 
longer  keep  together,  and  a  vacuum  must  ensue :  indeed 
this  I  think  (if  possible)  the  only  true  mode  of  asceilaining 
.the  height  of  the  atmosphere,  because  where  there  is  atmo* 
sphere  there  wili  be  pressure  also. 

However,  the  barometer  does  not  appear  calculated  for 
estimating  great  heights  in  the  atmosphere,  because  tliere,  as 
was  said  before,  its  decrease  of  density  does  not  often  keep 
pace  with  its  decrease  of  pressure  or  gravity,  as  appears  from 
the  observations  of  Bouguer  and  Don  LJlloa,  '&c.  on  the 
Andes,  the  upper  regions  being  (from  various  causes)  not 
aubject  to  tne  same  laws  as  the  lower  ones.  Hence,  as  in 
the  common  indication  $  of  a  barometer,  the  pressure,  weight, 
and  density  are  more  or  less  connected  with  each  other, 
though  in  reality,  and  strictly  speaking,  distinct,  as  before 
mentioned:  consequently  the  equability  of  its  ascension 
must,  at  tjiese  high  regions,  be  considerably  diminished, 
from  these  three  powers  being  more  or  less  at  variance  with 
each  other,  and  therefore  its  indications  must  be  erroneous. 
If  the  ratio  of  the  mercury's  descent  for  our  ascent  were 
known,  and  was  eqi^able,  the  barometer  might  ascertain  any 
height,  and  we  might  easily  know  that  at  v/hich  it  would 
remain  at  its  level. 

In  the  lower  regions  (the  heights  of  mountains' for  in- 
stance)  the  mercury,    it  is   said,  generally   falls  an  inch 

•  Barom€ter>  however,  in  strictness^  means  a  measurer  of  the  weight  of 
the  air.  ^ 

for 
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toi  850  or  900  feet  at  a  medium*:  if  this  ratio  held  good 
altogether,  the  mercury  must  remain  in  its  bed  «t  the  height 
of  27000  feet. 

As  a 'square. inch  column  of  mercury  30  inches  high 
(which  various  observations  and  experiments  have  proved  tb 
be  the  medium  pressure  in  those  countries,  or  others  situated 
in  or  near  their  latitudes,)  weighs  about  15lbs.,  so  the  at- 
mosphere must  press  with  a  weight  equal  to  islbs.  on  every 
square  inch,  or  1 80lbs.  on  each  square  foot:  calculating thus^ 
the  whole  'superincumbent  pressure  of  the  atmosphere 
amounts  to  1 2,043 ,448,8O0,00O,ooO,O0Olbs.f  Reckoning 
the  surface  of  a  man^  body  to  be  about  14  square  feet,  he 
sustains  a  pressure  (calculating  thus)  of  1 1  tons  2  hundred 
>?veight  18}lbs. 

It  may  be  wondered  how  man  could  bear  such  a  weight 
on  his  body  and  not  be  crushed.  On  the  Contrary,  this  pres- 
sure is  indispensably  necessary  to  oiir  existence,  and  two 
reasons  concur  iti  preventingits  being  felt  troublesome :  1st, 
its  being  so  equal  all  over  our  bodies  as  not  to  move  their 
fibres;  2dly,  the  caloric  generally  evolving  from  hence 
Counteracts  and  renders  it  less  sensible.  Besides,  sensations 
we  have  been  accustomed  to  from  our  birtlT  do  not  much 
annoy  us,  and  it  is  probably  this  pressure  that  occasions  the 
cries  of  the  new-born  babe. 

.  Atmospheric  pressure  is  necessary  to  our  existence.  In 
ascending  into  the  air,  we  might  suppose  our  sensations 
would  be  more  agreeable  by  being  loosed  as  it  were  from  a 
heavy  load  :  yet  the  contrary  is  the  fact  5  the  blood  of  our 
internal  vessels  not  being  pressed  down,  bursts  and  over- 
flows its  barriers,  insomuch  a?  sometimes  to  endanger  death. ' 

These  sensations  are  always  perceived  in  ascending  con- 
siderable heights :  spitting  of  blood,  and  bleeding  at  the  nose 
and  eyes,  a* drowsiness-,  listless  apathy,  and  inexertion  are 

*  This  appeaFi  ffom  the  observations  and  experiments  of  Saussure  and 
De  Luc  on  the  Alps,  Don  Ulloa,  Bouguer  and  Condamine  on  the  Andes, 
and  of  Mr.  Kirwau  on  mountains  in  Ireland  ;  all  of  whose  labours  in  this 
interesting  subject,  besides  those  of  Dr.  Halley,  Sir  6eorge  Shuckburgh,  and 
Qeneral  Roy,  have  so  much  contributed  to  its  advancement. 
^     f  E(jual  to  a  ball  of  lead  00  miles  in  diameter.    See  Coles's  Lectures. 

D  d  4  expe- 
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iupcmpxxd*9  Qence  proyidcoce  has  wisely  ordered  it,  tlui 
this  prefaure,  though  appareotly  such  a  load  on  U9>  $hool4 
be  absolui^jy  necessary  to  our  jives,  by  keeping  ou^*  bloo4 
within  it$  proper  limiu,  ipakiog  its  panicles  retain  their 
proper  cohesion,  and  thus  givii)g  the  pulse,  hear^,  &.C.,  that 
uniforoi  gradatjon  of  beaming  in  wl^icb  tbe  yiial  principle 
^COosisif. 

Atmpspheri.c  presSurie  varies  considerably,  (fs  wa3  befoip 
pbs^ved,)  pacticularty  ip  the  uppier  regions,  a^d  tbet>e  varia- 
tions appear  to  increasfs  as  we  ascend  iptQ  ib^^  I  because  tb^ 
decrease  of  .density  not  keeping  pace  with  the  decrease 
of  presfure,  there  must,  if)  those  high  iregii^ns^  be  suddeq 
condeusations  and  rarefactions,  which  must  divert  from  thei|r 
direction  the  pressing  down  particles  of  tjie  atoiospljere,  and 
drive  them  laterally  aind  oiherwisf,  &c«^  Hpnce  the  ^conr 
dary  cause  that  aSects  these  variations  is  the  vvinds :  on  thi# 
account  the§e  variations  are  greatest  ^i  the  ]fK>|es,  and  de* 

-crease  towards  the  ^iiatcnr,  the)re  being  greatjcr  winds  a| 
the  i^trlider,  the  almospbere  there  being  ^jisef  from  it$  les$ 
high  state.:  that  they  are  little  or  no|ie  at  the  eqiiator^  ba^ 
joften  been  proved. 

Were  it  not  for  fttn^ospberic  pressure  there  wp^ld  be  bu| 
little  diftiiiction  b<^tween  liquids  4pd  gases,  no  n)pfe  tbai^ 

'  what  is  produce^  by  the  action  of  that  aggregate  attrition 
on  the  one  band,  and  that  quantity  qf  caloric  on  the  ott^r, 
with  which  they  are  naturally  endued*  Fqr,  as  the  pressure 
always  agists  cohesion,  and  consequently  counteracts  the 
effect  of  caloric ;  and  as  the  particles  of  bodies  have  liberty 
to  move  and  recede  from  each  other  direeily  as  the  positive 
and  repielling  power,  and  invcr^ebj  af  il}e  negative  and  ap« 
proxin^ing  one,  vis:.,  cohesion  ;  and  as  betweei^  these  con- 
stituent internal  powjers  aU  bodies  are  balanced ;  it  follows^ 
that  Vhen  a  third  neutral  external  power  is  introduced,  viz.^ 
pressure,  it  must  turn  Ihe  scale,  weakeri  the  action  of  the 
caloric,  and  tend  to  keep  the  body  in  a  liquid  state  ac- 
cording to  its  force.     Hence  the  quantity  or  degree  of  beat 

*  Messrs.  Humboldt  and  Bonplhnd  perceived  thesp '  symptoms  to  a  very 
alarming  dcgrcee  on  the  Cordilleras  i  even  Dr.  PiCCaim  in  ascending  Afi 
thur*s  Seat  (only  900  feet)  began  to  be  sensibly  afiected  so. 

iieces^ary 
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liecesaary  to  proddce  the  conversion  of  a  liquid  into  a  gat 
(orevaporatioB)  inusi  depend  on  th«  pfcsture  of  the  air :  tbe 
greater  the  pressure, '  the  greater  the  beat  necessary  from  m 
greater  resistance  to  its  escape^  and  vice  versa. 

Thus»  iu  the  application  of  a  beat  (nearjy  boiling)  to  a 
^uid,  its  particles  being  rendered  so  rare  and  minute  aoc|mre 
a  disposiiion  to  ascend,  from  want  of  gravity.  In  tbia  dia-' 
posiiion  to  ascend  they  come  into  contact  with  the  partidea 
of  the  air  pressing  downwards^  and  are  thrown  down  j^n^ 
ibeir  force  of  ascent  being  inferior  to  the  force  of  defOMH 
|)ossessed  by  the  atmospheric  particles.  The  body  h  therc^ 
fore  still  kept  liquid  in  this  degree  of  heat:  if»  however^  il 
is  increased  a  little  further,  the  particles  are^  forced  to  risa 
up  and  conquer  the  forc^  of  pressure^  and  thua  evaporalion 
takes  place.  '     . 

In  this  static  then-  a  body  is  balanced  between;  three 
)K>wers,  two  of  which  may  be  said  to  be  quiesceni^jaad  the  ' 
third  divellent;  if  the  united  sum  of  the  qtuescent  forces^ 
pressure  and  cohesion,  amounts  to'more  than  the  ditdient 
calotic,  its  liquidity  remains;  if  less,  evaporation  ensues* 

Then,  in  a  case  of  evaporation,  to  know  the  force  or  power 
with  which  it  takes  place,  add  the  sums  of  the  quiescent 
powers,  cohesion  and  pressure^  (numerically  expressed,)  de- 
duct their  united  amount  from  the  sum  of  the  divellent  ca- 
loric^  and  the  remainder  will  be  the  sum  required,  Thus^ 
suppose  a  body  possessed  with  the  three  powers  so^  the  qui- 
escent A  and  B,  and  the  divellent  C,  thus  A  wiilt  the  force 
of  6,  B  with  the  force  of  e,  and  C  with  the  force  of  10^ 
then  we  have  A6-fBs  =  8  —  ClO  =  2,  the  force  with 
which  the  body  evaporates.  If  the  forces  ane  eqiSuil,  atid*^ 
that  there  is  no  remainder,  the  body  of  course  will  remain 
as  it  is.  . 

On  the  other  band,  in  the  reconversion  of  a  gas  into  a 
liquid  (or  condensation)  where  the  powers  are  reversed,  to 
know  the  force  with  which  (he  body  condenses^  subtract 
the  quiescent  caloric  from  the  united  sam  of  the  divellenu, 
pressure  and  cohesion,  the  remainder  is  the  sum  required. 
Thi^s,  suppose  a  body  with  the  powers  to  C,  caloric  with 
jthe  force  of  6^  6  pressure  with  the  force  of  B,  and  A  cohesion 

with 
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mith  that  of  9,  «hen  we  have  C0  —  B8  +  A9ss10s»4« 

-  The  body  therefore  condenses  with  the  fortt  of  4.   Thus 

j  jj  then,  by  nunrierica)  expression^  we  find  the  conversion  of 

N  liquids  into  gases^  and  vice  versa  j  and  hence  this  conversioa 

^-      ^  depends  more  or  less  on  atmospheric  pressure. 

li  Ahhough  the.  force  of  pressure  is  too  slight  to  affect  solids, 

i  yet  cr^'stallization  is  in  a  certain  degree  dependent  on  it ;  the 

;  cohesive  power  in  the  liquid  would  not  be  suflScient  of  itseIf^. 

j  Henee,  though  the  points  of  condensation  and  evapora* 

i  iioii  are  established  at  certain  standards,  it  is  merely  because 

I  the  pressure  is  similarly  established  at  a  certain  standard 

I  point  (30  inches).     The  boiling  point  of  water -at  this  pres- 

S4ire  is  212^.     On  the  tops  of  mountains  a  much  less  degree 

t  of  heat  will  suffice*,  and  in  a^n  exhausted  receiver  it  will 

boil  at  70\ 
;  On  the  contrary,  when  the  pressure  is  increased  (in  pits 

[  w  or  mines),  a^eater  heat  is  of  course  required,  and  by  arti- 

ficial pressure  water  may  almost  sustain  any  heat  without 
evaporatingt-  The  exact  ratio  of  the  decrease  of  beat  for 
the  decrease  of  pressure,  or  the  increase  of  heat  for  the  in- 
crease of  pressure,  in  the  process  of  ebullition  in  water  or 
Other  fluids,  has'not,  I  believe,  been  hitherto  determined.  • 

Thos.  Charlton  Speeh. 

.  May  19,  1809. 


LXXV.  On  Geometrical  Proportion.    By  Wm,  Marrat^ 
£59.,  of  Boston^  Ltnoolnshire* 

To  Mr.  TiLLocH, — Sir, 
JL  HE  doctrine  of  proportion  is  well  known  to  be  of  so  mucH 
"importance  to  mankind  in  general,  that  any  attempt  to  elu- 
cidate its  principles  cannot  be  deemed  entirely  useless,  A 
great  part  of  the  obscurity  with  which  this  subject  is  enve- 
loped, arises  from  the  vague   and  ambiguous  manner   in 

•  ISce  Saussure,  on  the  -Alps,*  Sec.  .      - «  , 

f  HcDce,  by  meaiw  of  an  infowmeivt  th?t  ^uld  veiy«ensibly  meMure  the 
degrees  of  heat,  we  ipigbt  (c^eri^  paribus)  asv'ertain  heights  in  the  atn^- 
8phere,and  our  distance  above  it,  by  the  decrease  of  the  boiHng  point ;  ai^d,  on 
the  other  hand,  our  distaiiceljclow  it  (in  pits  for  instance)  by  its  increase. 

whicb 
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wfaicii  authors  have  (jefined  the  word  proportion :  thus^  it  it 
frequently  confounded  with  the  words  ratio^  reason^  ana^ 
logy^  &c.,  and  sometimes /£^o,  sometimes /Aree,  and  somcf^ 
times ybf^r  quantities  are  said  to  be  proportional.  This  mode 
•of  procedure  creates  a  good  deal  of  confusion^  and  not  4 
little  embarrasses  the  ideas  of  beginners ;  and  it  is  to  obviate, 
in  some  measure,  these  irregularities^  that  I  now  send  you 
the  following  short  disquisition  on  this  interesting  branch 
of  science,  I  must  observe  further,  that  the  manner  which 
is  generally  practised  by  authors  of  treating  the  subject  geo- 
metrically, as  is  done  iq  Euclid's  Elements,  and  most  of 
the  modern  books  of  geometry^  is  certainly  not  the  most 
dfgible,  or  best  adapted  to  learners ;  and,  except  tbp  few 
trifling  observations  which  may  be  met  with  in  books  of 
arithmetic,  it  is  to  books  of  geometry  alone  to  which  a  learner 
can  have  recourse  for  any  information  he  may  requii^. 

To  prove  that  what  I  have  advanced  concerning  the  obv 
scurity  of  the  subject,  when  tireated  geometrically,  \s  coi^ 
rect^  I  need  oj;ily  appeal  to  those  genilemen  who  are  in  the 
practice  of  teaching  the  fifth  book  of  the  Elements;  it  is 
well  knowii  that  the  difficulties  attending  it  are  so  great, 
that  very  few  students  ever  thoroughly  Understand  his  demon- 
strations, owing  most  probably  to  their  not  being  able  ta 
fprrp  a  correct  idea  pf  bis  criterion  of  proportion.  Again, 
**  Ordinary  language  (as  Professor  Playfair  observes)  con- 
.  veys  the  ideas  of  the  different  operations  supposed  to  be  per- 
formed by  th^se  demonstrations  so  slowly,  and  breaks  them 
down  into  so  many  parts,  that  they  make  not  a  sufficient 
impression  on  the  undefstandipg ;  and  this  generally  happens 
when  the  thittgs  treated  of  are  not  represented  to  the  scn«ca 
by  diagrams,  as  they  cannot  be  when  we  reason  concerning 
magnitudes  in  general,  as  in  this  part  of  the  elcnients  of  g<j- 
ometry.  It  is  obvious,  therefore,  that  we  ought  to  adopt 
the  language  of  arithmetic,  or  algebra,  which  by  its  short- 
ness, and  the  rapidity  with  which  it  places  objects  J^eforeus,- 
makes  up  for  its  being  a  conventional  language;  and  also  foe 
using  symbols  to  denote  the  things  we  wish  them  to  express." 

The  first  ideas  of  proportion  which  we  generally  acquire, - 
are  (obtained  ty  comparing  natui;id  objects  with  one  another: 
.3  thus, 
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thus,  we  say  one  thing  ia  twice^  thrice^  &c.t  ?u  large  as 
another,  or  ooe  thing  will  co^  twice,  thrice,  8ec.j  as  much 
as  another :  hot,  as  xmr  ideas  expand,  we  wish^  to  compare 
all  kinds  of  magnitudes  as  exactly  as  possible;  and  then  it 
is  that  a  more  ample  view  of  the  subject  becomes  necessary. 
Arithmetic  instructs  us  how  to  compare  any  iie^ 'quantities 
with  each  -other,  so  as  to  determine  the  refation  which  si^ 
sists  between  them :  this  is  the  first  notion  which  we  ac- 
quire of  proportion^  and  it  is  the  foundaticm  upon  which 
we  must  raise  our  future  reasonings :  this  comparison  of  any 
iti/o  quantities  may  be  called  a  ratio,  aind  hence  we  have  the 
following  ^ 

Definition  I. — The   word  iatio  signifies  the  relation 

which  subsists  between  two  quantities  with  respect^  to  their 

^  magnitudes.  '  One  of  the  quantities  thus  compared  b  called 

'  the  antecedent,  the  other  the  consequent  of  the  ratio>  and  they 

are  sometimes  expressed  by  placing  two  points  between  them, 

or  more  frequently  by  writing  them  in  the  form  of  a  frac* 

a 

tion :  thus,  3  :  4,  or-,  is  the  manner  in  which  we  generally 

designate  the  ratio  of  3  to  4,  and  a  \  i,  or  j,    denotes  the 

latio  of  a  to  ^. 

6     .  3  1 

The  ratio  of  6  to  \^,  or  — ,  is  the  same  as  g^,   or  as  -; 

hence  it  is  plain  that  the  terms  of  a  ratio  may  vary,  and  the> 
ratio  still  continue  the  same :  if,  therefore,  the  terms  of  a 
ratio  be  either  multiplied  or  divided  by  the  same  quantity,  the 

a        ' 

^aiio  will  not  be  altered ;  for  — i  3=  y^,  and  -^  =  r  =  the 

m 

same  ratio. 

.  It  will  now  be  very  easy  to  define  the  word  proportion. 

Definition  11.— -Four  quantities  are  proportional  when  the 
ratio  between  the  first  and  second  is  the^same  as  the  ratio 
between  the  third  and  fourth ;  and,  in  general,  any  number 
of  quantities  are  in  the  same  propbrtion  when  they  are  com- 
posed of  equal  ratios. 
TbtM  four  quantities^  Qj  h,  c^  d,  are  in  the  aame  pro- 

portioi^ 


■  Digitized  by  VjOOQIC 


On  Gewmtricai  Prapcrtion^  Mf 

portion  when  t  =  ^ '  *^^  ^^^  number  of  quantities^  a,  i^  c, 

^1  ^5^  &c«,  have  the  same  proportion  when  r  =  ^  =  -j;  &c. , 

Hence  we  have  a  criterion  by  which  proportional  quan- 
tities may  easily  be  distinguished^  viz.  an  equality  of  ratios  ; 
and  this  being  understood,  the  whole  doctrine  of  proportion 
flows  immediately  from  the  above  obvious  principles. 

Four  proportional  quantities  are  commonly  expressed  by 
saying  that  a  is  to  2^  as  c  to  df  and  they  are  usually  written 
thus,  a:b  :i  c  I  d;  where  b  and  c  are  called  the  mean  terms, 
and  a  and  d  the  extremes  i  also  a  and  c  are  called  antect* 
dents,  and  b  and  d  their  consequents.  The  subject  is  further 
illusti^ated  in  the  following  articles : 
•  Article  h^r^Wh^a  four  quantities  are  proportional,^  the 
prodi^t  of  the  two  means  is  eqtul  to  the  product  of  the  two 

extremes.     For  since,  by  hypothesis,  y= -^j  multiply  both 

sides  of  the  equation  by  bd,  and  we  have  -y  j=-^,or«if=i(?. 

Also,  conversely,  if  the  product  of  any  two  quantities  be  ^ 
equal  to  the  product  of  two  others,  th^  four  qtiantities  are 
proportional.     For,  since  ad  =^  bcj  divide  by  bd^  «nd  we 
.         ad       be  a        c       .^ .  ,  , 

^^^  Ti^^  Ld*  ^  T^  'd^  IS,  fl  :  *  : ;  c  :  a. 

Article  II. — ^If  four  (quantities  are  proportional  when  taken 
directly,,  they  will  be  proportional  when  taken  mversdy ; 
that  is,  ifa:  b  :i  c  :  d,  then  will  b  :  and  :  c. 

For  when  a  :  i  : :  c  :  d,  we  have  y  =  ^,    and    dividing 

unity  by  each  of  these  ratios^  or  inverting  them,  we  get 

—  =  -,  or  ll  :  a  : :  a  :  c. 
a       c 

Article  III. — When  four  quantities  are  directly  propor* 

tional,  they  will  also  be  proportional  when  taken  alternately  ; 

that  16,  if  d  :  b  z :  c  i  d,  then  will  a  i  c  :  i  b  :  d. 

For,  because  T  =*  j*  ^"'^*p'y  ^o'^  *»des  by  — ,    and    wc 

la       Ic        a       e      .      ,  ,      . 

have  7"  =  X»  °^  ^  =  5  *  ^"^^  IS,  a  z  c  :  i  b  :  d. 

Note. 
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Note. — ^Hcre,  unless  the  four  quantities  are  all  of  tW 
fame  kind,  the  alternation  cannot  take  place. 

Article  IV. — When  four  quantities  are  proportional,  thcT 
first  together  with  the  second  is,  to  the  second,  as  the  third 
together  with  the  fourth  is  to  the  fourth ;ahat  is,  wheik 
a  :  d  :  I  c  I  d,  a  +  b  :  b  i :  c  +  d  :  d. 

For,  since  V  =  7?  add  unity  to  each  side,  and  -7-  +  I  — 
•J-  *f  1,  and  reducing  each  to  an  inrtproper  fract'ion,  — , — 
at  ,  that  iSy  a  +  I  :  b  : :  c  -^  d  :  d. 

jirticle  V. — When  four  quantities  ar«  proportional,  the 
excess  of  the  first  above  the  second  is>  to  the  second,  as  the 
excess  of  the  third  above  the  fourth  ia  to  the  fourth ;  that 
13^  when  a  :  b  : :  c  I  d^  a  ^  b  i  b  z :  c  ^  d  i  d. 

For,  since  t  =  t*  we  have  -r-  —  1  =  -j —  l,  or  — ; — 
=s      .    ,  that  is,  a  —  i  :  ^  : :  c  —  rf  :  (f. 


ArticleYl. — When  four  quantities  are  proportional,  the 
sttm  of  the  first  and  second  is,  to  their  difference,  as  the 
sum  of  the  thi^d  and  fourth  to  their  difference  ;  that  is,  whea- 
a  I  b  II  c  \  df  then  will  a  -{-  b  i  a  ^b  11  c  -^  d  i  c  -^  d. 

For,  by  Art.  IV.,  — r—  =  ~^^  and  by  Art.  V.,  -^  = 

—T-\  multiply  both  equations  by  b  d,  and  d  x  (.a  +  b)  ^ 

b  X  (c  +  d)f  also  d  X  (a  —  ^)  =  t  X  (c  —  {f)i  and  if  we 

divide  equals  by  equals,  the  quotients  will  be  equal;  therefore 

dx(ai-h)       ^,x(c+J)     .      .     a-^b      c+d  ,    , 

1 — , rr  =  f 7 IT  5  that  is, r  = ,.  or  a  +  i  : 

Article  VI I. — ^Whcn ihree  quantities  are  proportional,  the 
first  is,  to  th^  third,  as  the  square  of  the  first  to  the  square 

of  the  second ;  that  is,  if  t*  =  — ,  or  a  :  i  : :  i  :  c,  then  will 

«  :  c  : ;  a* :  i*^  * 

For, 
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For,,  since  -r-  «.— ,  we  have  ac  sp-i*:  multiply  by  «,'ind 

a^c  ^  al/*;  or,  —  =  ^  by. Art. T.,  therefore  aic:  ;a^:  i*.' 
This  propotiion  is  ofteo  usod,  in  Dyoaroics. 

Article  VIII, — When  any  number  of  qaamities*ar^  pro- 
portional, as  one  antecedent  is  to  its  consequent,  so  is  the 
sum  of  all  the  antecedents  to  the  sum  of  ail  the  consequents  ; 

that. is,  \iaih  i\  c  id\ :  ex  J[  &c.,  ®^  "i  =  "T  =?  7*  &c^ 
then*  will  a  :  i  : :  a  +  c  +  e  :  i  +  d  -^f. 

a        c        6  ' 

For,  since  t-=  -7  ^'T»  ^'^  ^®  ^^'^^  ^^  ^  '^'   •^^ 

icry  s=i  be,  and  by  addmg  equals  to  equals,  ad  +  af  = 
^ c  +  i tf ;  add  a ^ to  botli  sides,  and  ah  -^^  ad  -{-  df^ha 
+  ^c  4- ft^,  ora  x(t+ci +/)  =  J'X  (a  +  c+e);  that  is, 

(Art.I.).  |-=J-||^.  ora:i::a  +  c  +  ^:i  +  i+/. 

Article  IX. — ^When  four  quantities  are  proportional,  any 

like  powers  or  roots  of  these  quantities  will  be  proportional : 

that  is,  if  a  :  i  :  :  c  :  rf,   then  will  a"* :  i™  : :  c"  :  rf**  j  where 

m  may  be  either  a  whole  number  or  a  fraction. 

a        c  (j^       c"* 

For,  since  t-  =  -?  >  therefore  r^  =  ^>  or  a"* :  i" ; :  c®  :  d^. 

,  Article  X. — If  the  corresponding  terms  of  two  ranks  of 
proportional  quantities  be  multiplied  together,  their  ptodvicU 
will  be  proportional;  that. is,. if    a  :  b  ::  c;  d, 

*  and    eifiigih, 

then  will    aeibfucgidh, 

*    For,  amccy  xK  — ,  and  -^«  -^, multiply equalsby equals, 

aod  ^^as  ^,  Of  ae  ibfii  eg:  dk\  and  the  same  is  true  for 
any  number  of  ranks  of  jproportionals. 

Article  XI. — ^When  four  quantities  are  proportional,  if 
the  antecedents  or  consequents  be  multiplied  or  divided  by 
any  quantity,  ^he products  or  quotients  will  be  proportional; 
that  is,  if  a  :Ij  ;ic\d,  then  will  maiml  i:ji6  ind. 

For 
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.    F<»-}-J,t^e«f«e5-^or«a:i«6::»c:«rf; 

where  m  or  n  mty  be  either  whole  cambers  or  fractions. 
'  jfrHcle  XIL— •If   there   be   four  quantities^  such  that 
€i:  b;i  c  :  djWtid  four  others^  such  that  e  :d::  e  ^/^  then 
jrilla  li  izeif. 

tk  Q  B 

'    Ibr^  since  y  =  j  =  7*  therefore  a  tb  tz  e  :f. 

The  above  articles  contain  nearly  all  that  is  necessary  to 
h^  understood  concenririg  proportional  quantities;  and  by 
students  wlio  know  bow  U>  inaoage  ji  6>>ople  equ^tjqn  ipajtp 
gebra^  they  will  be  read  without.  mucj|i  difi\culty  in  a  very 
thdrt4ime.  Not  being  ineiimbei[edHvith'«q^im^!>Mple^^  4he 
demopstr^tionS' are  geijier^^  an^  wiU  s^e  equi^lyibr  either 
./comoiensurabie  or  uocommehsurable  quantities.  Very  lit^tle 
indeed  of  what  I  here  send  ypu  can  be  said  tp.be  eqt^rely 
new:  it  is  presumed,  however,  that  .the  pjrii^cip'lf^  on  which 
tbealK>TediBmonstratimf8'are  fotindedii  are  laftl  d(jlw\i  With 
morerclearpess  and  precision  than  in  any  author  who  has 
written  on  this  subject.  By  inserting  them  in  your  valuable 
iVliscellanyi  j^ou  will  very  much  oblige  your  very  humble 
servant;         ,  .     '  Wm.  Makrat. 

Boston, 

Ms7.ia,i809. 


iXXVh  Afsw  Hinii  istmeerning  ti&  BmmJU  tktU  may  ^ 
eoBpett^fnm  ike  ifittume  of'  Coal  Osts,  . 
To  Mr.  TiLLocH,— •SiR^ 
JL  HE  gas  which  is  obtained  when  coat  is  distilled  in  close 
vessels  biaving  lately  attracted  the  ^teotioii  o|.t)|ft  pul^ic, 
chiefly  on  account  of  its  application  for  the  productton 
ti£  artificial  light,  hiM  enpnoraged  n^  tfiL  1^ .  before  fpuft 
readers  a  fow  observations  concerning  ihis  subject,  Whichr 
bids  fair  to  be  ranked  among  the  most  beneicial  applica- 
tions of  chemRcaV  science  to  tfae*  iseftil  pm'pose^  cH^  so- 
ciety. I  Will  kave  it  to  your  judgement  to  abridge  of  these 
3tne8,  or  to  cancel,  whatever  you  deemr  unworthy  of  nolice,. 
to  make  room  in  your  Jonrtial  fov  more  vahia&ie  tubjeof^ 

jroii 
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ybu  may  have  received  from  other  quarters.    Thfc  brilliancy 
of  the  light  which  is  produced  durmir  the  combustion  of 
coal  gas,  is  so  superior  in  splendour  and  beauty,  that  it  sur- 
pas^^es  not  only  wax  candles  and  the  best  spermiicett  oilj 
but  every  other  substance  hitherto  employed  tot  artificial^ 
illumination^    ITie  cbke  obtained  in  the   same  process  is 
flO  valuable,  that  it  appears  ine)(p1icabie  that  men   should 
not  avail  themselves  of  this  mode  of  procuring  light,  to  the 
dmost  total  exclusion  of  all  other  methods  no\V  in  Use.     As 
a- landholder,  placed  among  an  industrious  but  \Vhdlly  il- 
literate society  of  men,  I   have  had  the  rhofe  Ol;portunity 
oJ'  trying  this  species  of  fuel  or  cojce,  which   I  could  Hot 
.otherwise  procure  in  this  sequestered  spot,  at  a  tolerably 
cheap  rate,  for  purposes  to  which  it  has  not,  as  far  as  I 
know,  been  hitherto  employed.     I  muj^l  tell  you  that  f  am 
my  own  lim^- burner^  plaster  (of  Pariss)   taAer,  and  Irick'^ 
maker ;  and  that  in  these   processes  of  rural   ceconomy  I 
have  derived  the  greatest  benefits  from  this  species  of  fuel^ 
which  I  now  prepare  at  a  cheap  rale,  although  I  wastcv 
almost  the  whole  of  the  light  of  the  coal  gas  intentionally* 
The  coal  which  I  employed  formerly  for  the  burning  of 
limestone  into  lime  is  a  very  inferior  kind  of  small  coal,** 
called  here  WeisA  culm;  the  only  kind  of  limestone  I  can* 
oommand  is  the  gray  kind,  which  strongly  effervesces  with 
acids.     It  readily  splits  into  distinct  layers,  and  becomes 
perfectly  white  after  having  been  eitposed  to  a  red  heat.  The 
kiln  for  burning  it  into  lime  is  a  cup-shaped  concavity^ 
surrounded  with  solid  brick -work,  open  at  the  top,  and 
terminating  below  by  an   iron  grate*     It  has  a  stone  door  " 
that  may  be  opened  and  closed  for  charging  and  emptying 
the  furnace  when  required.  This  furnace  I  formerly  charged 
with 'alternate  strata  or  layers  of  small  coal  atld  limestonej 
the  latter  Wng.  broken  previously  into  pieces  not  larger 
than  a  man's  fist,  until  the  kiln  wa$  completely  filled*    Tht 
•stoae  is  thus  slowly  dtcpmposed  J  the  upper  part  of  fhe 
charge  descends,  and  wlwn  it  has  arrived  at  the  bottom  of 
the  furnace  new  strata  are  super- imp^se'd,  so  as  to-kaep  the 
foriiace  continually  full  during  a  period  of  50  luHirs.     Th«    ' 
ijuatitity  of  lime  I  thus  procjured  vjritb  «mai)  cosfl  fornfrnfy 
Vol.  33.  No.  134.  June  1609.  £  e'  amounted 

Digitized  by  VjOOQ  IC 


4^4  On  the  Benefits  that  raag  he  expected 

aniounted  to  85  bushels.    The  strata  of  coal  aeccfssary  for 
the  production  of  thirquanliiy  of  lime  require  to  be  four 
inches  thick,  and  the  time  absi>lutely  necessary  for  the  pro- 
cess of  calcination  \yasy  as  stated  already,  50  hours.     On 
applying  coke  instead  of  coal,  (which  coke  I  ohtaine(|  from 
the  same  kind  of  coal,)  the  produce  of  lime  may  be  increased 
to  nearly  30  per  cent,  from  the  same  furnace,  and  the  tim^  ^ 
r^qiuired  to  eflect  the  calcination  of  this  quantity  of  lime- 
stone is  reduced  to  39  hours :  it  also  requires  less  attendance 
and  less  labour,  and  the  whole  saving  thus  accotnplished 
amounts    to    more  than   50   per  cent,   on  the  lime-kiln. 
I  have  lately  also  employed  coke  for  the  bu;rning  of  bricks* 
My  bricks  arc  burnt  in  c/tfOT/)jf  made  of  bricks  themselves. 
The  place. for  the  fuel,  or  (ire- place,  is  perpendicnlar,  about 
three  feet  high.    The  flues  are  formed  by  gathering  or  arc1i- 
ing  ti»e  bricks  over,  so  as  to  leave  a  space  between  each  of 
a  brick's  breadth ;  and  as  the  whole  of  the  ct)al,  if  this  fuel 
be  employed,  mu^tf  on  account  of  the  construction  of  the 
pile,  be  put  in  at  once,  the  chorgt  of  the  bricks  is  not,  and 
ne\H;r  can  be,  burnt  properly  throughout;  and  the   inters 
ference  of  the  legislature  witb  regard  to  the  measurenjent  of 
the  clamp  is  a  Hifficient  inducen>ent  for  the  ma;iufacturer 
to  allow  no  moFc  place  for  coal  than  he  can  possibly  spare:— 
the  reason  is  obvious.     If  coke  be  applied  instead  of  coal» 
the  arches  or  empiy  spaces  in  the  clamp  or  pile,  as  well  as 
the  strata  of  the  fuel,  may  be  considerably  smaller :  the  heal 
produced  in  this  case  is  more  uniform  and  more  intense,  and 
a  saying  of  33  per  cdnt.  at  least  is  gained.     In  the  baking  of 
,i^Qtf/fi  piaster  stone  (the  compact  sulphate  of  lime  of  a 
ffej3Wi#h  tinge)  I  also  employ  coke.     The  calcination  of  this 
stone  for  manure   I  perform  in  a  common  tcverberatory  " 
fbraace,  and  the  men  who  ccMiduct  the   process  (who  are ' 
otherwise  averse  to  eveiy  thing  new)  are  much  pk*ased  wkh 
the  steadiness  of  the  fwc^atuV  Ktilc  attemlance  whicb.the 
process  requires,  when  coke  is  used  instead  of  cml.     These 
are  the  few  facts  I  wish  to  state  to  you,  with  regard  to  the 
useful  application  of  this- species  of  fuel,  which,  no  doubt^ 
h^caftcr  will  become  an  object  of  oeconomy  of  tot^alculabl^ 
adii|ftvyM>gtt  ^  imlividual^,,  if  its  nature  tie  betiki^  undersioock 
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than  it  is  now.  In  readincr  the  increnious  observations  of 
Mr.  AccLini*  with  regard  to  this  subject,  who  states  that 
the  effects  of^  different  kinds  of  fuel  may  be  learrit  from  the 
time  required  to  heat  a  given  quantify  of  water,  &c.,  the 
determining,  from  the  quantity  of  ftiel  consumed,  the  oecoi- 
nomical  appHcaiion  of  different  sorts  of  combustible  fnatterSj 
to  ascertain  the  cost  of  the  one  when  compared  with  the 
cost  of  the  other,  particularly  arrested  my  atte^fi'tion  with 
regard  to  the  ceconomical  application  of  coke,  when  com- 
pared with  fuel  of  other  kinds  now  in  use. 

It  will  not,  I  am  persuaded,  be  regarded  as  indicating  ^ 
5^ibh  to  detract  in  the  smallest  degree  trom  the  well-cafncd 
credit  due  to  the  talents  and  skill  of  this  chemist,  so  respect- 
ably known  to  the  scientific  public,  when  I  venture  to  stafe  '  n 
that  I  am  inclined  to  believe  he  has  rather  over-rated  the 
pow^r  of  coke,  in  Stating  it  as  three  to  onef,  unless  his 
coke  be  considerably  better  than  mine  obtained  from  Welsh 
culm.  My  experiments  in  the  rough  way  gave  about  two 
to  one,  comparing  it  with  coal  weight  for  weight.  1  have 
also  no  doubt  that  coke  might  be  advantageously  employed 
in  the  smelting-houscs.  14  pounds  of  brass  can  be  fuscfl  in 
a  portable  chemical  furnace,  by  moans  of  coke,  in  46  mi- 
nutes, which,  with  compact  wood  charcoal,  1  could  not  ac- 
complish in  less  than  1  hour  and  a  quarter.  The  difference  . 
with  regard  to  price  in  this  case  is  very  remarkable.  When 
'the  coke  made  from  Welsh  culm  is  once  cortipletely  ig- 
nited, (which  it  readily  is,  if  not  decarbureited  too  much,) 
it  throws  out  a  very  compact  and  steady  heat,  and  yields 
but  a  very  slight  sulphureous  odour;  and  thisceasesWhen  it 
is  fully  ignited.  It  lasts N^a  longer  time. in  a  Slate  of  ignition 
than  charcoal  of  wood  in  a  quadruple  proportion,  and  it.-* 
heat  is  constantly  equal,  and  of  almost  the  same  intensity. 
It  ailso  requires  less  trouble  and  attendance. 

Having  slated  above,  (and  as  is  indeed  well  kno\^n,)  that 
the  brilliancy  of  the  ligbt  produced  during  the  comhustiott 
of  coal  gas  is  far  superior  to  oil  or  candles,  and  being  dtt- 
sirpus  to  know  to  what  this  preenninencc  was  owing,  I  maxi^ 

♦  The  Report,  5cc.,  page  31.;  f  liii 

£  e  *  a  number 
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t  number  of  experiments,  of  which  T  shall  merely  state  the 
fcsulis^  and  not  the  proct;etllngs. ,  The  gas  was  prepared 
ifiyii\  Wclah  culm  enclosed*in  a  common  iron  pot  covered 
with  a  head  made  ot*  brick  ware  ;  the  tubes  foe  conducting 
the  gas  were  kadcii  pipes  furnished  with  perforated  foses  like 
the  extreniity  of  the  pipe  o(  a  commou  watcriug-pot.  In 
this  manner  it  was  found  that  the  degree  of  the  illuminating 
power  of  the  coal  gas  difiers  according  to  the  degree  of  heat 
employed  for  it^  evolution.  Coal  exposed  to  a  dull  red  heat, 
just  suificient  for  the  producticui  of  the  gas,  yielded) a  gaseous 
product^  which  exhihiied  much  less  brilliaucy  when  burnt 
than  gai  obtained  during  a  tempi#.(ure  of  a  bright  cherry 
rednesd. 

100  cubic  inches  of  the  forn^r  gas  when  made  to*  bum 
slowly  from  a  small  aperture  under  a  gardener's  large  glass 
bell,  connected  with  a  stone  bavrcl  lIHed  wiili  oxygen  gas, 
required  '259  cubic  inches  of  oxygen  for  its  complete  com- 
bustion. On  removing  the  residual  gas  into  a  stone  pau 
containing  a  icy  obtained  from  the  ashes  of  brush- wood, 
1 14  cubic  inches  of  the  gas  vanished. 

100  cul>fc  inches  of  coal  gas  obtained  at  a  cherry  reel 
heat,  required  for  its  combustion  SW  cubic  inches  of  oxygen 
gas  obtained  from  oxy muriate  of  po^h.  The  volume  of 
gas,  after  having  been  agitated  with  a  like  alkaline  ley,  lost 
117  cubic  inches.  Hence  the  light  of  this  gas,  or  its  intcn* 
sity,  is  probably  in  the  ratio  of  the  qiianiily  of  oxyge» 
necessary  for  the  combustion  of  the  carburetlcd  hydrogen, 
iin  ificreased  tcnjpcratur«  produces  a  gas  better  adapted  fo* 
illumination  than  a  gafs  proGtJred,by  a  degree  of  heat  merely 
sufficknt  for  its  cvoluiiQii. 

The  gas  obtained  at  a  low  (empcratwre  has  a  much  stronger 
odour  than  that  ^produced  during  an  incredsad  temperature, 
ft  contains'  a  ccmslderable  piirtion  of  sulphuretted  hydrogen  j 
fctr  on  .Gollecti»g  t  quantity  of  ii  in  a  gasometer  made  of  two 
puncheons,  the  one  of  Avhich  was  painted  with  white  lead 
within,  and  fcuflering  the  gas  to  ^and  in  this  apparatus,  it 
completely  btackcweJ  the  white  paint  of  the  wooden  vessel. 
The  gas  obtained  at  an  increased  temperature  acted  bat 
feebly  on  ilie  o*idc  of  lead. 
;  .  On 
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On  passing  a  stream  of  the  gaa  obtained  from  Welsh  cutm 
thro'igh  a  solution  of  acetiie  of  Jcad  with  excess  of  acetolli^ 
Kcid,  it  instantly  produced  a  copious  black  precipitate,  which! 
effervesced  strongly  with  nitric  acid,  and  yielded  niuch  sul- 
phuretted hydrogen  gas. 

A  quajitity  of  gas  which  had  b'een  repeatedly  agitated  in 
contact  with  a  solution  of  (icetite  of  silver  with  excess  oC 
acid,  jwhen  suffered  to  barn  under  a  gardener's  bellrglas* 
filled  with  common  air,  deposited  a  dtw  on  the  inner  sur- 
face of  the  bell ;  the  moisture  produced  permanentty  reddened 
'  a  blue  cabbage  leaf,  and  icaused  a  precipilate  in  acetate  of 
bar\'tes;  the  precipitate  was  insoluble  in  dilute  nitric  acid  ; 
the  gas  therefore  still  contained  either  sulphureous  or  suU* 
phuric  acid  ;  and  hence  the  gas,  wheu  intended  top  the  illu- 
mination  of  dwellings,  should  be  procured  at  a  bright  red~ 
heat.  The  odour  of  it  becomes  under  this  condition  di- 
minished, and  the  properly  of  blackening  i>aint  is  but  slight 
atiid  feebje.     • 

The  method  recommended  to  dep^rive  the  gas  of  its  odour, 
by  passing  it  through  lime-water,  or  through  lime  in  astat^ 
of  ignition,  was  found  to  he  absolutely  insufficient ;  continued 
agitation  with  lime  diffused  tfbrough  water  to  the  consist-^ 
ence  of  cream,  with  a  portion  6f  alkaline  ley,  was  tbund  to 
deprive  the  gas  of  part  of  its  strong  odour. 

if  the  gas  from  coal  be  suflTcrt* d  to  stand  over  'VV'^ter  for 
«ome  days,  or  if  it  be  agitaied  with  that  fiwid,  its  property  of 
producing  a  brilliant  white  light  is  uji^ch  impaired.  It  iheiji 
burns  with  a  blueish  flame  instead  of  a  white  one  hence, 
for  the  purpose  of  illumination,  the  gas  should  be  used  as  it 
issues  from  the  distillatory  vessel.' 

Whether  the  sulphuretted  hydrogen  fi:as  spoken  of  is  an 
accidental  or  unavoidable  ingredient  in  the  gas  of  coal,  t 
have  not  been  able  to  learn.  Indeed  ibe  whole  nature  ojf  the 
gas  seems  to  be  but  ill  understood  by  chemists  themselves. 
For,  notwithstanding  the  merit  which  Mr.  Henry's  paper 
in  the  Philosophical  Transactions  fof  1308,  p.  1 1 ,  describing 
an  apparatus  for  the  analysis  of  the  compound  inflammable 
gas,  coiuains,  the  results  of  his  experiments  cannot  be  ac- 
curi^tcly  relied  on.    The  imperfection  of  the  apparatus  em- 
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ployed  bythU  philosopher  mu»t  be  obvious  Xo  erery  one  ; 
^vc  it  earniot  separate  nor  ascertain  the  nature  of  above  out* 
^tth  qF  the  inflammable  gas  froin  coal|  the  composition  of 
t|)e  remaitfing  portion  being  left  still  undetermined. 

The  quantity  of  gas  obtained  from  oi^c  chaldron  of  Welsh 
mtltti,  I  have  reason  to  state,  is  sufficient  to  give  a  quantity 
hi  light  equal  in  intensity  to  that  afforded  by  869  tallow 
.«aadl^s,  eight  tp  the  pounds  burning  for  16  hours.  The 
ipcrease  of  coke  in  bulk  is  more  than  50  per  cent. 

The  quantity  of  tc^r  and  other  condensable  products  I 
have  not  been  ^ble  to  ascertain,  owing  to  the  iinperfecl 
ft^te  of  my  apparatus.  They  appear  to  amount  at  least 
to  one-tenth  of  the  coal  employed.  They  will  probably  b<5 
found  useful  hereafter.  For  cart  greasef  or  to  paint  paliiigs^ 
tcc.«  the  tar  may  certainly  be  used  with  advantage. 

With  the  ppngeni  ammoniacal  saline  liquor  I  have  made 
90  rustic  experiment. 

J.W-Pavis. 

Tanbymoore,  May  1,  1809. 


ZiXXVir.  On  the  ferlilizing  Properties  of  Manures  wkkl^ 
contavi  Ammonia,    By  Mr.  Willi  a  Nf  Cox*. 

\t  is  only  within  the  last  three  weeks  or  a  month  that  any 
application  was  made  to  me  for  my  opinion  on  the  use  of 
any  of  the  articles  produced  by  Mr.  Winsor's  apparatus, 
^nd  therefore  I  have  not  had  the  opportunity  of  making  any 
jBxperiments  with  this  identical  ^nnnoniacal  liquor,  espe- 
cially with  regard  to  the  use  to  which  I  beg  leave  to  stale  I 
think  it  applicable.  But  it  will  readily  be  admitted  by 
several  gentlemen  present,  acquainted  with  chemistry,  that 
anmionia  is  a  chemical  matter,  as  identical  in  one  situ- 
ation as  ii)  another;  and  as  long  as  I  am  certain  th^t  it  is 
ammonia,  it  Is  the  same  thing  if  it  is  produced  here  or  in 
fhe  North.  I  was  desirous,  some  years  ago,  of  making  am- 
monia in  large  quantities,  and  was  of  course  at  some  pains 

♦  From  Minutes  of  Evidence  taken  before  the  Committee  of  the  Hou»e  of 
Comm'-ns  on  the  Cas-L?£fht  r.;id  Coke  Company's  BjU. 

in 
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iti  Meerttining  what  wotrW  be  the  mo»t  cBcononiicU  process 

-for  its  prodn^iioav:  I  had  resort  to  the  various  different  arti- 

»eles  of  a  refuse  nature,  such  as  were  easily  to  he  procured 

at  the  cheapest  rate^  for  the  pttq>ose  of  obtaining  ammonia; 

•  but  I  found,  however  much  I  varied  the  article,  that,  accords 

ing  to  the  <}tiantity  of  ammonia  I  could  produce  from  that 

article,  the  farmers  had  always  been  beforehand  with  me  in 

raising  the  price  of  it ;  as  they  found  it  useful  in  the  same 

proportion  in  its  application  on  land  :  and  that  is  as  far  as  I 

am  acquainted  with  the  matter.     Of  course  the  production 

of  ammonia,  on  a  great  scale,  would  be  of  great  imporlatice 

to  the  agricultural  interest. 

Are  you  acquainted  with  the  subject  of  the  use  of  am-  . 
moniacal  liquor,  in  agriculture?- — I  am, 

[The  witness  here  read  a  paper  to  the  committee.] 
Gentlemen, 
Your  inquiry  as  to  my  opinion  of  the  uses  to  which  your 
animoniacal  liquor  is  or  may  be  applicable,  I  shall  endea- 
vour to  satisfy  as  far  as  the  shortness  of  time  will  permit. 
Positive  evidence  of  the  immediate  result  of  experiments, 
which  require  time  and  seasons,  cannot  be  obtained  in  re- 
gard to  such  uses  as,  fnim  the  closest  analogy  and  the  .most 
reasonable  inference,  we  should  be  induced  to  apply  this 
production  of  your  process  to.  There  are  many  uses  in  the 
arts  and  ilnanufactures  to  which  the  application  of  the  am- 
monia or  volatile  alkali  is  well  known,  and  which  arc  al- 
ready in  part  enumerated.  But  when  the  demand  for  thtge 
purposes  is  supplied,  and,  on  the  probable  great  extent 
of  the  production  of  your  ammonia,  should  a  surplus 
quantity  remain,  I  have  reason  to  think,  that  in  some  very 
iconsiderable  departments  of  agriculture  that  surplus,  how* 
ever  great,  will  find  a  ready  and  adequate  market.  A  judi- 
'cious  application  of  ammonia  to  land  before  it  be  sown  with 
turnips,  (but  if  afterwards,  on  qo  account  after  the  plaius 
are  up,)  is  likely  to  produce  the  most  beneficial  results. 
*What  justifies  me  in  this  couclusioa,  is  the  simple  conside- 
ration, that  all  the  powerful  and  concentrated  manures  of 
high  price,  and  in  great  request,  are  just  so  in  the  degree  in 
Vvhicb  rh3Ve  found  them  by  analysis  to  contain  either  am- 
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niouiA  or  the  eleioQOls  that  conqpofe  it*  Soet,  weil  koown 
to  be  ill  smalkquantjtt^s  a  powerful  encourager  of  vegeta* 
tion,  contain$  much,  carbonate  of  ammonia,  combined  with 
swme  of  the-  carbonaceous  parts,-  rendering  ihcm  extractive 

.  and  soluble  in  water,  forming  a  brown  pungent  liquid- 
Pigeon  dung  is  a  dressing  for  turnip  land  in  great  request  in 
the  North,  where  many  hundred  quarters  are  annually  sold 

^at  121.9.  the  quarter,  though  a  very  small  proportion  of, the 

.  demand  is  supplied*  I  have  found,  by  experimerit,  thal^his 
material  is  richly  impres:t}ated  with  carbonate  of  ammonia 

^  ^s  well  as  with  the  well-known  element  of  ammonia,  azote, 
^vvhicb,  in  the  natural  decomposition  of  the  maniwe  by  putre- 
faction, when  coniuiitied  to  the  earthy  will  be  produced. 
Rape  dust  is  thai  particular  part  of  the  seed  (left  after  the 
oil  is  pressed  out)  which  is  intended  by  nature  to  corrupt, 
^ud  become  the  early  cause  or  stimulus  of  the  growthof  the  , 

'  j^mbryo  germ,  and  therefore  cpntains  the  same  element,  and 
which  we  can  readily,  by  a  chemical  process,  exhibit  in  th©« 
ammonia  which  rape  dust  may  be  made  to  yield.  It  is  hardly 
necessary  to  mention  urine,  &c.,  from  which  auimonia  i« 
obtained  in  great  quantity,  or  the  dung  of  all  animals,  which 

^contains  the  same  principle.  It  was  from  the  dung  of  the 
apiniah'  whiph  fee}  on  the  fertile  plains  of  Egypt  that  all  the 
sal-ammoniac  known  in  commerce  was  for  many  centuries 
obtaii>ed.  fw\x\  that  country,  the  site  of  the  temple  of  Ju- 
piter Ammon,  its  name  is  derived.  Soon  after  3al-ara- 
moniac  became  aq  article  of  JE^uropean  manufacture,  it  was 
4i»fcovered  thnt  the  })ones  apd  horns  of  animals  yielded  its 
peculiar  salt,  that  is  to  say,  the  ammoniacal  principle,  i^i 
much  greater  quantity  than  their  dung,  and  those  parts  were 
alone  used  to  the  excliision  of  these :  hence  the  name  spirit 
of  hartshorn,  given  to  the  volatile  alkali  used  in  n^edicinc. 
It  has  been  of  lat^  years  discovered,  that  the  scrapings, 
shavings,  and  ^hips  of  the  horns  used  in  manufactiu'es  (par- 
ticularly of  the  knife  handles  at  SheflSeUl)  are  the  most  power- 
ful ai^d  the  best  of  all  land  dressings  known  ;  and  it  is  from 
these  very  materials  also  that  ihe  greatest  quantity  of  am- 
pionia  is  to  be  obtained,  wool,  silk,  an^  h*ir  excepted,  an4 
^hesc  are  again  in  great  use  in  agricuUure,  \vher>  coUecte4 
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and  fold  a*  ol4  woolleti  rag*.  Bones  of  all  kind*,  ikA  exr 
ccpting  bumaAi  bonea,  are  $ef)t  by  sea  in  gi«at  ^^santtljr 
from  this  metropolis  into  the  Nc>rth ;  mauy  hundred  tons  of 
these  are  groupd,  or  rather  broken  small,  in  mills  contrived 
on  purpose,  as  the  quantity  necessary  for  an  acre  of  land% 
small  in  comparison  of  other  materials*  The  convenience 
of  easy  carriage  is  the  cause  of  the  most  distant  lands  being 
brought  into  the  richest  cultivation.  It  would  not  be  pro- 
per, on^this  occasion,  to  enter  into  a  theoretical  disquisition 
on  the  nourishment  oi  vegetables,  whether  they  derive  their 
food  wholly,  or  only  in  small  part,  from  the  earth  by  their 
roots,  or  from  the  atmosphere  by  their  leaves  and  green  parls^; 
liUt  it  appears  clear  to  me,  that  that  principle  whicti^  the 
farmere  term  warmth  and  force,  is  constantly  accompanied 
fcy  the  chcmic  element  mentioned.  This  stimulus  of  en- 
couragement and  force  is  of  more  consequence  to  the  growth 
and  eventual  vigour  of  annuals  than  of  perennials,  and  par- 
ticularly at  iImj  early  periods  immediately  succeeding  the  ex- 
penditure of  this  sure  principle  which  nature  has  provided 
in  the  seed.  The  putrefactive  fermentation  always  gene- 
rates ammonia;  the /art h  imbibes  the  different  miasmata, 
and.  holds  them  in  store  for  the  use  of  plants ;  to  these 
they  impart  health,  strength,  and,  as  may  be  said,  ap- 
petite. 

A  great  diffVrence  is  observed  by  farmers  in  the  qualities 
of  the.  manure  of  cattle,  when  fed  on  oil  cake  or  on  hay  ; 
it  is  supposed  to  be  of  four  times  the  value  in  the  first  case. 
Th^  beneficial  effects  of  sometimes  mixing  lime  with  arable 
soil  is  easily  explained  in  this  way.  The  ammonia  is  always 
to  be  recognised  by  its  peculiar  smell.  As  soon  as  new!y 
slacked  lime  is  mixed  lip  with  the  mould  of  a  good  soil,  but 
which  is  beginning  to  show  signs  of  impoverishment,  in  tfiis 
case,,  the  ammonia;,  which  had  formed  a  chemic  combina- 
tion with  the  fixed  acids  of  the  manure  (formerly  ploughed 
in  and  fermented)  is  set  at  liberty.  These  are  the  piiospho- 
ric  and  vitriolic  acids,  which,  as  is  well  known,  will  leave 
ammonia  to  combine  with  lime.  I  have  therefore  no  hesi- 
tation in  declaring,  as  matter  of  opinion,  that  the  proddction 
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Tif  ammmiit,  in  great  quantity,  and  its  judicious  appVieattob 
to  agrieuhii?al  (hi  r poses,  aVe  processes  of  very  great  impor- 
tance  to  the  lan^kd  interest. 


LXXVIII.  Geological  Ohservations  an  tke^ Excavation  of 
Valley Sy  and  local  Denudations  of  the  Strata  of  the  Earth 
in  particular  Districts^  ^c,  in  Reply  to  Mr.  Johk 
Qarr's  Letter  in  the  last  Number^  p.  385.  By  Mr.  Johk 
Far£Y. 

«*  It  is  only  from  the  itinerant  geologist  cautiously  pacing  over  various  an^ 
eitensive  districts,  and  marking  with  experienced  intelligence  the  wosderful 
phienomena  whidi  every  where  present  themUlves,  that  we  can  hope  to  oB> 
t«in  that  a^ curoulatioa  of  pfActical  facts  which  can  akmc  guide  aa  to  a  4ober 
and  correct  theory  of  the  natural  causes  which,  at  remote  periods,  have  ope* 
rlted  those  stupendous  changes  which  are  every  where  seen  on  and  near  the 
yurface  of  qur  globe*.*  John  Cark. 

To  Mr.Tilloch, — Sir, 
XJL  WET  morning,  which  seems  to  threaten  an  interrwpiion 
of  some  hours'  duration,  to  my  researches  in  the  highly  in- 
teresting district  which  surrounds  this  town  (SheflSeld  in 
Yorkshire),  presenting  the' opportunity  of  looking  into  the 
last  Number  of  the  Philosophical  Magazine,  I  have  been 
induced  to  trouble  you  with  a  few  lines,  in  explanation  of 
some  point's,  which  your  able  correspondent  Mr.  John  Carr 
of  Manchester  has  touched  upon  in  his  Letter  therein.  Jn 
the  present  stale  of  geological  knowledge,  nothing  can  be 
more  just  than  the  introductory  remark  of  Mr.  Carr,  which 
1  have  quoted  above,  as  to  the  class  of  persons  who  are  at 
this  juncture  most  likely  to  trace  out  and  discover  the  natu- 
ral causes  which  have  operated,  in  effecting  the  present  state 
an»l  condition  of  the  earth  ;  arising  from  the  circumstance, 
that  very  few,  trf  the  great  and  Ieadingyac/5  appertaining  to 
the  crust  of  llie  earth  have  yet  been  touched  upon,. piucb 
Jess  have  they  been  so  fuljy  treated  on  or  illustrated  by  geo- 
logical writers,  that  '*  the  closet  geologist"  can,  over  ai^ 
<<  accumulation  of  practical  facts,"  sit  down,  and  deduce 
«  a  sober  and  correct  theory,"  or  even  judge  of  the  truth  or 

•Vidcp.S85. 
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hthervtrlsc,  6F  suggtiti^ttS  ^at  to  cauSM,  which  ^  itinenuit 
geologists  "  itiay  adtftnce^  Thi«  stftte  of  thingt  ongtu  not » 
however,  longef  td  continue,  but  the  exertions  of  every 
well-wisher  to  science  ought  to  be  redoubled,  in  tracing  out 
andy w%  desvribing  the  lact«  which  the  British  strata  present ; 
were  it  only  for  securing  to  this  country  the  honour  of  per- 
fecting^, and  rendering  the  important  discoveries  of  Mr. 
William  Smith  relative  lo  the  strata  and  their  alluvial  ruin*, 
as  subservient  to  science  as  they  have  already  begun  to  bt 
to  the  mining  aod  other  cecononiical  interests  of  our  coun^ 
trymen,  in  different  counties. 

Wonderful  and  important  as  the  discoveries  made  about 
1 7  years  ago  have  proved,  as  to  the  certain  order  and  con* 
Yimous  planes  of  the  undisturbed  strata,  each  6f  which,  al- 
most, entombing  its  own  peculiar  rema'ws  of  organized 
hidings;  and  the  more  recent  results,  thiit  all  such  are  per- 
fectly distinguishable  from  the  present  race  of  animals  and 
plants  occupying  the  surface  of  ihe  strata,  a^  well  those  parts 
of  them  which  are  now  sub- aqueous,  as  the  others:  yet, 
without  the  means  of  accurately  distinguishing  alluvial  or 
moved  matters,  from  the  stratified  sand  and  other  substances, 
which  have  hitherto  been  almost  universally  confounded  with 
them  ;  of  discriminating  between  the  extraneous  and  the 
local  alluvia  of  any  district ;  and  further  acquiring  the 
knowledge,  that  faults  or  fissures^  slips,  throws,  or  what- 
ever else  ihey  may  be  dcnonJinaied,  are  the  ir^ere  fracture 
aaid  displacement  of  the  piles  of  strata,  and  do  not  in  any 
instanceaflcct  the  order  or  nature  of  the  strata,  (beyond  their 
immediate  vicinity,)  wh6n  an  extent  of  the  series  is  taken  ' 
into  account,  commensurate  vvith  the  derangement  that  the 
two  parts  of  the  separated  pile  of  strata  have  sustained,  and 
the  effect  of  a  subsequent  denudation  or  excavation  of  the 
surface  to  its  present  diversified  form  of  hills  and  valleys  is  ' 
duly  considered  :  with6ut,  I  say,  tl>at  these  laftter  facts  and' 
their  practical  applications  were  also  known  and  made,  the 
order  and  continuity  of  the  strata  nvight  still  have  remaineii 
as  unproductive  to  geological  sdence,  or  even  to  scientific 
mining,  as  they  have  hitherto  proved  in  the  hands  of  practical 
cplliers'and  ironstone  miners,  who  have  been  fully  aware  of 

thenc 
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these  two  points,  naf  all  ihtir  opecatioas  have  been  fomided 
.upon  them,  from' the  earliest  periods  in  the  practice  of  their 
arts :  but  unfortunately,  with  sooie  rire  exceptions,  such 
have  confined  their  researches  to  their  own  particular  fields 
er  to  very  limited  districts  round  them,  and  have  too  oftea 
satisfied  themselves,  with  the  most  vague  and  unsatisfiactory 
guesses,  at  the  identity  of  the  particular  strata  worked  by  the 
kniners  in  other  districts,  even  of  those  whidi  adjoin,  in  nu- 
merous instances  :  and  I  am  sorr)*  to  add,  that  after  visiting 
^inore  than  200  collieries  between  Nottingham  and  tlys  place, 
and  converging  with  the  owners  or  workmen  or  both,  upoa 
most  of  them,  I  have  not  been  able  yet  to  discover  any  two 
whose  ideas  are  perfectly  consistent  with  each  other,  as  ta 
ihe  identity  or  otherwise,  ^f  the  coal  and  ironstone  working 
in  places  distant  from  their  own  works  :  my  confidence, 
however,  increases  daily,  of  being  able  (.<ihould  health  and 
prudential  considei'afions  admit  of  a  sufficient  application 
of  time  to  the  subject)  to  reconcile  all  the  facts  1  have  col- 
lected, 'o  the  satisfaction  of  this  great  body  of  practical  men, 
and  to  srieniidc  mquirers  in  general.  I'be  zeal  which  I 
feel,  for  stimulating  others,  better  qualified  than  myself,  to 
enter  otiand  pursue  similar  and  even  more  minute  inquiries 
in  this  or  other  districts,  than  1  have  been  able  to  accomplish 
or  attempt,  has  however  here  led  me  beyond  what  I  in- 
tended at  present:  and  I  return  to  page  385  of  your  last 
Number,  in  order  to  notice  the  opinion  aflvanced  by  Mr, 
Carr,  that  *^  solely  from  \\\^  superior  durability  of  its  ma- 
terials, which  have  withstood  the  operation  of  those  tre- 
mendous agents  that  have  swept  away  the  surrounding 
country,"  are  we  to  look  for  the  cause  of  an  isolated  moun- 
tain composed  of  successive  piles  qi  strata  :  in  order,  on  a 
point  of  so  much  moment  to  mention,  that  though  a  grit- 
stone rock  very  often  occupies  the  very  summits  of  hiJIs  in 
the  coal  districts,  yet  that  such  are  generally  too  soft  and 
their  blocks  adhere  too  slightly,  to  admit  of  our  referring 
thtform  of  i\\^\\\\\  solely  \x>  the  resistance  these  rocks  oflered 
either  to  a  violenlr  action  of  gravity  from  above,  (as  I  have 
supposed,)  or  to  the  sudden  or  even  to  the  long-continued 
action  of  "  w^ter,"  moving  over  the  surface  according  to 

any 
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any  ]a\v  which  I  have  been  able  to  imafgine :  besides^  to  if  bat 

paw  of  ihe  earth's  surface  U  the  abraded  mattenremovcd  I 
The  very  extensive  deiiu^aled  district  which  I  am  uow   in, 
furnishes  a  quanlity  of  local  alKivia  iiK;oii3idertble  indeed; 
all  that  I  have  yet  scon,  would  not,   if  added  together, 
amount  to  tlie  thousandth  part  of  the  quantity  removed  froi^i 
a  single  mile  in  length',  of  each  of  a  hundred  different  ex- 
cavated valleys,  which  I  could  refer  to  on  my  map,  add  the 
Uule  that  there  i%,  is  almost  invariably  found  so  near  to  the 
present  currents  of  the  rivers  and  brooks,  as  to  be  natufally 
enough  referred  to  the  torrents  which  hurry  through  these 
valleys  in  ordinary  heavy  rains;  not  to  nieuiiou  the  bursting 
of  water-spouts  &c.  vyhich  we  are  at  liberty  also  to  suppose 
may  liave  occurred,  on  the  hills  above.     l*he  hummocks  o£ 
gravel  in  Derbybhiie  which  I  have  mentioned  page  361,  aa 
well   as   the  inmieiise  tract  of  sandy   gravel   on  Sherwood 
Forest  in  Nottinsihamshire,  bclonsr  to  the   extraneous  al^- 
luvia,  and  contain  no  pebble  or  stone,  whereiti  a  high  de-r 
-gree  of  rounding^  does  not  concur,  with  its  chemical  qualities, 
in  proving  the  distance  it  has  travelled,  lo  its  present  rest- 
ing-place.    I  cannot'but  entirely  dissent  from  the  opinion 
adopted  by  Mr.  Carr,  at  the  top  of  the  next  page,  viz.,  that 
the  terrestrial  ;iiraia  **  could  only  he  derived  from   the  de- 
'  structive  iransportatrpn  of  other  strata  equally  extensive ; 
and  the  present  elevation  of  stratified  mountains  is  demon- 
siraiive  evidence  of  the  countries  which,  in  disappearing, 
have  furnished  ^uch  vast  masses  of  diversified  materials  for 
i.he  formation  of  oilier  stratified  countries  in  other  situa- 
tions," because,  such  i>]eas  have  been  often  promulgated, 
and  found  so  *^  uttedy  incdngruous"   with  the  phseaonjena 
which  the  strata  themselves  present,  both  in  the  regularity 
of  their  planes,  and  the  lodgment  of  perfect  and  peculiar 
organized  remains  in  them,  respectively,  that  I  cannot  but 
consider  it,  "  at  once  matter  of  surprise  and  regret,"  thai 
Mr»  Carr  should  have  compared  this  exploded  notion,  wi^b 
the  principle  of  gravitatio?i,  as  elucidated  by  Newton,  T. 
Simpson,  and  La  Place,  to  the  entire  accounting  for,  all 
phaeuomena,    to  which  it  has  been  Itgitimatcly  applied. 
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Prcim  what  source  can  it  be  inferred,  that  the  *<  present  laws 
rtt'Natttr^/'  as  Mr.  (i  h*s  defiaed  them,  have  been  in  ac- 
tion millions  of  years  P  any  more,  than  that  the  fanciful 
creation  of  an  **  erratic  planet**  is  intended  **  for  accomplish- 
ing, atmcit  ill  an  instant^  that  which,  far  more  probably,  re- 
quired many  thousands  of  years  to  tfFect)*'  My  personal 
acquaintances  well  know,  that  [  have  all  along  supposed  the 
.probable  period  to  be  very  long;  di  i  ring  which  a  j><7/e//i/e 
revolved  in  a  continually  decreasing  orbit  (from  causes  that 
are  perhaps  assignable,  without  cUimHly  cutting  any  Gordian 
knot)  and  effected  the  stupendous  operations  on  ihe  strata, 
previous  to  its  fall  into,  and  assimilation  with,  the  com- 
|)Ound  mass  of  the  terraqueous  globe,  which  it  is  the  busi- 
ness of  "  closet**  as  well  as  *'  itinerant"  geologists  to  in- 
ifcstigate  and  understand  fully,  before  they  pronounce  tb6 
proposer  of  a  new  application  of  the  principle  of  gravitation 
to  the  earth,  as  a  person  forsaken  by  the  genuine  spirit  of 
philosophy,  and  become  "  bewijdered  in  the  unprofitable 
maze  of  hypothesis  V*  Surely  gravity  (as  exemplified  daily 
by  the  tides,  p.  239,)  tnay  safely  be  classed  among  the 
*^  present  energies"  of  Nature  :  and  who  is  there,  that  can- , 
not  perceive,  that  the  energies^  be  they  what  they  may, 
which  effi^ctcd  the  disruption  and  denudation  of  the  strata, 
must  have  acted  hi  degrees  and  modes,  utterly  distinct  from 
those  which  have  prevailed,  since  the  last  and  great  opera- 
tions of  creative  power  were  perfoi'med,  in  the  creation  of 
the  present  race  of  yegetajbles  and  animals,  and  of  man, 
whose  reasoning  faculties  rendered  him  capable  of  tracing 
back  io  events,  which  took  place  long,  very  long  prior  to 
the  existence  of  his  species. 

Strong  as  the  language  I  have  used  herein  may  at  first 
6eem,  I  will  not  anticipate  tl>e  slightest  irritation  in  Mr. 
CaTT  thereat,  much  less  an  explosion  of  any  thing  like  viru- 
lence on  his  part,  but  on  the  contrary,  cordially  wish,  that 
be  would  engage  seriously  in  applying  the  action  oftuater^ 
(without  the  reversed  and  deranged  action  of  gravity)  to  the 
explanation  of  the  phenomena  presented  by  tne  neighbour- 
bQ'f>4  of  M^nchestcF,  or  any  other  vi-fcicb  fie  may  choosc,^ 
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a^d,  convey  to  \\s,  both  the  fads  and  the  reasonings,  throoghk 
.  the  medium  of  your  useful  Magazii^e  :  recollecting,  that  tbe^ 
tides  which  I  have  supposed,  necessarily  imply  all  the  me- 
chanical agency  of  water,  which  ii  coijsistent  with  the  pc-. 
riodic  time  and  circu(nstances  of  the  satellite  occasioning 
them  and  giving  impulse  to  the  fluid ;  and  Mr.  Garr  will 
not,  I  hope,  £ail  Ui  ci>usukr,  and  inform  us,  of  the  motive  • 
forces  propelling  and  directing  his  "  incessant  operator"  \i\ 
the  excavation  of  valleys.  The  exaniplc  oi;  the  immortal 
Newton^  in  declining  to  attempt  the  definition  of  the  cause 
of  gravity,  to  which  neither  he  nor  any  one  else  have  ye| 
found  themselves  equal,  shall  be  my  e?;^use,  in  not  at- 
tempting a  cenjecture  on  the  mannei^  in  which  the  force* 
W€re  directed^  which  excavated  the  valleys:  the  facts  of 
many  of  them  having  been  mcchanic.tlly  excavated,  and 
that  none  (comparatively  speaking)  oF  the  displaced  mate- 
rials are  now  any  where  to  be  found,  are,  as  I.  think,  incon^ 
troveriible. 

Perhaps  Mr.  Oarr,  when  he  speaks  of  waiter  having  givea 
**  mobility  and  transportation  to  such  niassive  and  diversified 
materials,"  as  compose  the  strata,  had  not  contemplated  a 
ikipposition,  which  forced  itself  upon  my  nui\d,  after  having 
perceived  the  ditEculties  which  his  position  involved,  viz., 
that  each  successive  stratum  in  ascending  the  series,  was 
created  since  the  animal  or  vegetable  remains  which  it  co- 
vers, had  completed  their  growth,  and  the  deposition  of 
which  stratum^  or  its  precipitation  from  thesuperiwcumbcnfc 
fluids  perhaps,  occasioned  the  successis'e  extinction  of  these 
organized  beings.  The  universal  prevalence  of  gmins  ia 
siliceous  ^strata,  suggests  the  supposition,  as  I  think,  that 
something:  analogous  to  the  formation  of  Aail  in  a  storm, 
(in  irregumr  crystals)  took  place  during  the  precipitation  of 
sileXf  generally,  in  very  minute  grains  ;  but  in  the  first  or 
Mill-stone  Grit  Rock  (vol.  xxxi.  Plate  If.)  it  is  not  unconi- 
i«on  to  meet  with  grains  half  an  inchy  and  even  rn  some  case* 
three  quarters  of  an  inch  in  diameter,  having  tha<t  smoothnes* 
of  surface,  »8  to  induce  Mr.  Whitehnrst  and  many  others  to 
tfescribc  these  large  siliceous  grains  as  rblted pel'btes,  but 
which  opinion  1   never  cou-ld  sec  Peason  for  adopting;  the 

.    \,  surface 
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vxfhtt  of  ihcit  large  grains,  appearing  to  me,  no  way  dif* 
fitrcntfnim  tbc  surface  of  rhesmalk'St  siliceous  grains,  when 
Viewed  by  a  magnifier  jKoper  for  sl;t»\ving  each  under  l!ie 
iame  apparent  angle.       •  I  am,  sir,  your  obedient  servant, 

Gomnifrcrit  fon,  Sheffield,  JOHN  FaRET. 

June  0,  ISO'J. 

LXXIX.  CutitritKtnce  for  preiwnting  Dotrrsfrom  Dragging 
on  CarptU.     Bij  Mr.  John  Tad*. 
srRt 

1  HAVB  mkcn  the  liberty  of  laying  before  the  Society  & 
model  of  my  invention  to  prevent  door-s  from  dragging  on 
carpets,  atid  to  keep  out  the  current  of  cold  air,  which  en- 
ters under  such  door*  as  are  not  cIo»e  to  tl.e  carjK'ts  under- 
Aealh  them. 

I  can  affix  this  machinery  to  the  bottom  of  any  door,  so 
that  the  door  shall  pass  over  the  carpet  with  ease,  and,  when 
iAut,  be  air  tight.     It  obviates  the  necessity  of  screw  rising 
hinges,  and  is  less  expensive  than  other  inventions  for  the  • 
same  purpose. 

The  machinery  is  constructed  of  a  slip  of  well  seasoned 

beech  wood,  equal  in  length  to  the  width  of  the  door;  this 

slip  is  otie  and  a  quarter  inch  wide,  and  half  an  inch  thick, 

and  to  be  covered  with  green  cloth  on  the  inside;  it  is  to 

be  hung  to  the  bottom  c)f  the  door  with  thcee  small  briss 

hinges,  and  is  drawn  up  by  a  coiicealed  spring  as  the  door 

opens,  and  is  forced  down  when  the  door  shuts,  by  one  end 

of  it,-  which  is  semicircular,  pressing  upon  a  concave  semi^ 

circular  piece  of  hard  beech  wood,  fastened  at  the  bottom  of 

jtbc  door  case,  and  which  holds  it  down  close  to  tbe  floor  or 

carpet,  so  as  to  exclude  the  air  from   entering  undler  it. 

Hoping  this  invention  will  meet  with  the  approblition  of  the 

Society,  I  remain,  with  respect, 

Sir,  your  most  bumble  servant. 

No.  4,  Little  Hermitage  Street^  Wapping,  JoHN  TaO. 

Nov.  24,  IH07. 

To  C.  Taylor,  M.D.  Sec.  •  * ' 

♦  From  Transar turns  of  the  Society  fit  the  EnCQuragemenl  n/Arts,  Manvfic^ 

turcst  and  Comm^rce^  foe  1808. Five  guinea*  were  votod  to  Mr.  Tmd  for 

tiiis  cunimuiilcation.  ■   .',^ 

'     Rfif'erMnce 
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Heferen^e  to  Mr.  Tad's  Method, of  preventing  Doors  Jrdni 
-Drawing  on  Qarpets,  See  PJ4  XUl.  Fig3.  1,  2^  3,  o/irf  f^^*  ^ 

Mt.^Tad'is  invention  cottsi^ts-in  first  duttirig  away  the  bot*^ 
n>m  of  the  doof,  to  that  it' is' about  one  inch  anda  quarter^ 

^nbove  the  floor;  thb  allows  a  sufficiency  oF  room  ior  thci' 
door  to  open  over  any  carpeK  To  close  the  opening  whkjh^ 
would  now  be  left  under  the  door  when  shut,  he  proposes 
lo^x  beneath  the  door,  by  means  of  hinges,  a  slip  of  wooil^^ 
ofwbichatiC?^,  fig&.2and3,  Plate  XHI..i$  ^secWn-yPigiHx 
is  a  perspective  view  of  the  bottom  of  a  door,  with  the 
invention  annexed  to  it ;  fig*  2  is  a  sectipn  across/the  dofor 
when  closed  ;  fig.  3^is  a  view  of  the  edge  of  the  door  when 
Of5bn  ;  and  fig.  4  is  ^  section  supposed  to  be  made  by  6ut{in[g' 
tfte  door  in  two  parts,  edgeways.  The  hinges,  06  whitii 
the -slip  turns,  are  fixed  to' the  edge.  In  figs*  2  arid  3,Tfori  ^ 
to  i,  is  exactly  orte  inch  and  a  quarter,  so  that  when  (he  rutei* 
is  tuipned  down  upon  the  hinges,  it  reaches  the  floor  A  A 
afs  in  fig;  ^;  in  the  othjer  direction  i  <i  it  is  milch  les§,  b'^'itrg 
only  half  an  inch,  so  that  when  it  is  turned  up  tinder  the 
door,  as  in  fig.  3,  it  leaves  three  quarters  of  an  inch  cleairof 

^the  floor.  It  now  retnains  to  show  how  the  rolerid  lOrued 
up  or  down: — it  has  always  a  tendency  to  rise  up*  into  the' 
slate  ot  fig.  3,  by  the  action  of  a  steel  wire  Spring,  Showii 
in  figs.  2  and  4,  which  is  concealed  in  a  rebatt.cut  in  the 
bottom  of  the  d6or ;  one  end  of  the  wire  is  ScifeW^d  tet  to 
the  door  at^i  the  other  is  inserted  into  dri  eye  fastened  unti 
the  slip  at  ^,  to  throw  it  down  into  the  position  Of  figs,  i 
and  4.  -rhe  encl  ft,  fig.  4,  of  Ihe  slip  furthest  froftj  the 
hinges  of  the  door,  is  cut  into  a^semicircie,  as  4een  ih  fig.  3. 
When  the  door  is  just  cfosed,  this  semicircle  i^  f'eceived 
into  a  fixed  concave  semicircle  k,  fig.  3,  cut  in  the  end  of 
a  piece  of  wood  k  /,  made  fast  to  the  door-case ;  the  lin^  m  /, 
fig.  3,  represents  the  plane  of  the  door  when  shut,  and  p  p 
part 'of  the  door  seen  edgeways  1  as  the  door  ift  shutting 
moves  from  p  to  m,  the  semicircular  end  of  the  sKp  Ubd  & 
presses  against  the  end  of  the  piece  k  /,  and  as  the  door  pro* 
cceds,  it  turns  down  as  in  fig,  2,  so  that  by  the  time  the  door ^ 
is'  shut,  the  slip  is  turned  quite  down;  the  edge  e  b  of  the 
'  Vol.  4^3.  N©.  i34.  June  l»oy.  F  t-  iUpf 

Digitized  by  VjOQQ  IC 


4I#        Descrif^klf  Iff  nImprvmiScrm  Wrench 

slip  is  cut  iqto  a  segment  of  a  circle  struck  from  the  hingew 
on  which  it  turns.  Ttjc  perspective  view  in  fig.  1  showa' 
that  this  contrivance,  applied  to  any  door,  will  not  offend 
tb(S  aye,  as  ijt  can  scarcely  be  distinguished  from  an  ordinary 
door.  K9  6g«  1 9  fhows  the  concave  aemicircle  of  the  piiece 
of  wood  fastened  to  the  door-case,  in  which  the  semicirqular 
e^d  of  the  slip  e  is  to  be  receive^. 


LXXK.  Descripiion  of  an  Improved  Screw  fPi-ench  to  Jit 
different -sized  Nuts  or  Heads  of  Screws.  By  Mr.  Wm. 
Barlow,  of' His  Majesty's  Dock  Yard,  Portsmouth*. 


aiR. 


BRMIT  me  to  make  a  few  observations  on  a  shifting  screw 
\yrencb  of  my  invention,  which  I  beg  leave  to  lay  before  th# 
Society  of  Arts,  &c.,  through  the  hands  of  Mr.  Brunei^ 
inventor  of  the  block  machinery  here. 

I  have  found,  from  long  experience,  the  imperfections  oif 
the  various  wrenches  in  co^imon  use,  for  the  screw  beada 
and  nuts  of  engines  in  gc^i^ral,  i^vhich  are  often  materially 
injured  for  want  of  an  instrument  which  would  fit  variety  of 
sizes,  and  be  applied  with  as  ipi^ch  advantage  as  a  solid 
wrench.  I  have  had  it  in  v;ew  to  unite  steadiness  with  cdn* 
veniency  in  making  such  an  instriiment ;  and  flattering  iiiy<* 
self  that  I  have  obtained  both,  I  am  desirous  to  communi- 
cate my  invention  to  the  Society,  and  h^ve  therefore  sent 
an  instrument  op  the  principle  I  have  actually  used^  and 
^  whiph  has  me^  with  the  approbation  o^  my  en^pfo^ers  and 
other  personsr. 

This  wrench,  by  meansof  a  nut  and  screw,  is  adjusted 
with  the  greatest  ease  to  the  exact  size  required,  and  m  that 
state  rendered  so  steady  that  iu  use  it  is  found  equal  to  a 
solid  wrench. 

I  have,  for  several  years,  been  intrusted  wjtb  thf  care 
2nd  repairs  of  many  valuable  engines  of  various  descriptions^ 

"•  From  TransacHons  r/  thg  Snciety  fir  the  Sneouragement  o/Arts,  Manu* 
/dttwrUf  tni  GiMimtrMt  Ibr  U08.— — Five  guiocM  wtre  voted  to  Mr.  Barlow 
for  tUs  con^iuucatioii. 

,     .  •.  .,•  popjpwng 
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composing  thp  block  piachinery  \x\  this  dock-ji^rd,  9q4.^ 
Have  always  considered  it  as  aji  object  of  great  importance;^ 
for  the  preservation  and  neat  appearance  of  engines,  to  at- 
tend to  2(11  the  means  which  would  obtain'  these  advantagtfS, 
and  such,  I  think,  will  arise  from  the  use  of  my  universal 
wrench. 

It  is,  perhaps,  unnecessary  to  point  out,  that  a  wrenclt 
on  this  principle  may  be  varied  in  its  form  and  size^  so  as  to 
fee  rendered  probably  more  convenient  for  some  particular, 
purposes  for  which  such  instruments  are  required.  •  , 

'  I  Am,  M,  your  obedient  servant, 

Portsmouth  Dock  Yard,  "VVm.  BaRI^OW^ 

Marc)i  1,  1808. 

To  C.  Taylor,  M.D.  Scq. 

Reference  to  the  Engraving  of  Mr,  Sarlov^'is  Improve^ 
Wrench.     See  Plate  XIII.  Figs.  5,  6,  and  7- 

This  instrun)?nt  i^  r^pre^nted  in  Plate, XI IT.  Fig,  5  it  ft 
perspQQtiye  view  of  it ;  fig.  6  a  section  of  itf»  head ;  4n4  6g^ 
7  an  external  representation  of  the  head.  The  screw  head- 
er nut  to  be  turned  is  held  between  two  jaws,  one  of  whicit 
a  ^  <{  e^s  forged  in  the  si^nie  piecf  with  the  handle  A  A>  th^ 
otbeir^  fg,  is  moveable  between  twp  chqkes,and  fastened  tQ 
the  fi^ed  J4w  by  the  strong  ^crew  t,  wbif^h  is  iixed  to  thfl| 
ftSMa^e  jaw,  passeg  through  the  moveable  ^n?,  as  $hown  m 
tbe  aQotiqn  6g.  6,  dn<^  ha^  la  nut  ^erewed  upon  it  i  the  ptbet 
screw,  kj  ts^  tappef)  through  the  moveable  jaW,  and  its  ppini 
Ih'eised  vifon  the  botjtom  of  a  eavity  made  in  the  fixed  jawr 
Aowa  at  m  in  the  section  fig,  6.  To  make  the  wrench  fil 
any. particular  screw  head  or  nut,  the  nut  upon  the  strong 
screw  f  nnidt  firat  be  loo3ene41>  and  the  apr^w  h  screwed, in 
qr  cmt  of  the  nioveable  jaw, .  until  the  opening  (^  If  is  ju^^ 
the  proper  width  to  repeivf  the  screw  head  or  nut  to  ^ 
turned  by  the  wrench  j  the  nuf  of  the  screw  i  is  (hen  to  bt 
si:rewed  down,  until  U  pf^a^^  v^^tbejaw,  w4  >^pldai( 
perfectly  Mgbl* 
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UCXXI.  On  tht  Natural  Causes  which  operate  tn  the  Forma* 
tion  of  Valleys.    By  John  Carr^  Esq. 

"  Rcvdvinf  tht  circumstances  td  excavated  valleys  m  my  mind,  at  I  have 
ob*^rvcd  them  wondeif ully  distributed  over  the  whole  surface  o^  large  di- 
ttrict8,e0ectin|f  a  descending  outlet  or  drainage  to  any  part :  J  have  been  lost 
ia  conjecturing  ai|y  application  of  mechanical  or  known  principles,  that 
could  have  directed  the  almost  irresiftible  forces,  which  effected  this  impor- 
tantt  and  as  it  were  finishing  operation  on  the  matter  of  our  globe,  but  refer 
the  same  to  Omnipotent  Power  itself,  acting,  perhaps,  in  this  instance,  with« 
eUt  the  intervention  of  the  agents  whose  o^rationsin  Nature  the  light  of 
idince  enables  us  in  sq  many  instances  to  trace.  * 

Mr.  loBii  Paket*  Philosophical  Magazine  lor  April  I809w 

_^  To  Mr.  Tilloch,— Sir, 

Jl  he  above  '<  most  laipe  and  iippotent  cqnclusion'^  fur* 
Tiishes  a  very  singular  instance  of  the  great  difference  between 
observing  and  judging ;  bet^veen  the  accurate  perception  of 
rifects^  and  the  more  rare  and  discriminating  faculty  of 
drawing  from  their  common  agreement  and  general  com* 
binatiqn,  ju&t  and  rational  deductions  of  their  cause.  Phe- 
nomena so  extensive,  combined  in  such  union,  and  ope* 
ratipg  so  indispensable  an  office  in  the  wise  ceconomy  of  . 
Nature,  surely  ought  to  have  suggested  a  more  natural  mA 
(ihiloisophical  inference.  To  me,  there  are  few  things  ^nore 
evident  than  that  **  the  irresistible  forces"  which  baveeflect* 
•d  the  excavation  of  valleys,  ai'e  no  6ther  than  tb^  identical 
atreams  which  now  flow  through  them  ;  and  that  by  mewr 
so  natural  and  obvious,  as  to  excite  extreme  wonder  bdw  so 
experienced  and  intelligent  an  observer,  is  Mr^  Farry  un- 
questionably is,  can  have  surveyed  the  practical  fmXSj  and 
reflected  on  the  subject,  without  arriving  at  the  clearest 
conviction.  , 

'  Every  river  which  disembogues  itself  into  the  ocean  is 
the  great  drainage  tnmk  of  a  considctrable  extent  of  country, 
receiving  through  every  part  of  its  cqurse  lateral  streams, 
which  again  receive  others,  and  these  others  »till,  in  so  much 
that  the  river  itself  is  frequently  the  receptacle-of  hundreds 
of  other  streams  of  various  magnitude  and  exten|  y  and  not, 
only  the  river,  but  every  brook,  however  remotely  con- 
nected, has  its  peculiar  range  of  valleys,  which  afford  it  the 
3  .  most 
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'most  easy  and  direct  commanicatiQn  with  the  stream  into 
which  it  falls :  and  all  these  ranges  of  valleys  are  as  9ub» 
servient  to,  and  as  intimately  connected  with,  the  exteo* 
sive  and  general  system  of  drainage  of  the  country,  as  the 
streams  themselves ;  and  the  uniform  direction,  general  con^ 
nection,  and  admirable  subserviency  of  the  whole,  are  so 
palpable,  that  we  are  irresistibly  led  to  one  of  two  conclu- 
sions,—either  that  the  several  ranges  of  valleys  have  been 
purposely  and  specially  formed  for  the  streams  which  now 
flow  through  them,  or  that  the  streams  themselves  havc\ 
scooped  out  their  own  peculiar  valleys.  The  fprmer  opinion 
is  too  absurd  to  merit  a  moment's  attention  ;  and  the  latter 
has  so  many  direct  and  positive  proofs  in  its  favour,  as  to 
.  yield  the  most  satisfactory  conviction  to  any  impartial  and 
competent  mind,  that  will  take  an  actual  survey  of  the 
spring  heads  and  courses  of  even  the  most  trivial  brooks; ' 

But  though  there.are  no  natural  operations  whatever,  that 
from  personal  inspection  more  clearly  illustrate  themseWeft 
than  this  operation  of  streams  in  forming  their  own  valleys, 
it  is  a  subject  of  considerable  difficulty  when  limited  to  mere 
description.  The  proof  circumstances,  in  all  their  com- 
binations, are  distinct  objects  of  visual  inspection,  and  when 
spread  out  beneath  the  eye  exhiljit  a  connected  chain  bf  lU 
lustrative  evidence  irresistibly  convincing;  but  the  satne  \m* 
pressive  picture  is  comparatively  faint,  audits  beautiful  unity 
broken  into  fragments,  like  the  landscape  in  the  rippling 
stream,  when  held  up  to  the  "  mind's  eye**  in  the  closet. 
Nevertheless  there  is  a  bold  prominency  in  the  outline  of 
)this  Statural  scenery,  which  even  the  pen  can  trace,  and  I 
will  endeavour  to  delineate  it  in  a  brief  and  hasty  sketch. 

The  horizontal  parallelism  of  the  upper  brows  of  valleys^ 
and  of  the  strata  ami  their  identity  in  the  opposite  banks, 
have  long  ago  demonstrated  that  the  strata  were  formerly 
continued  across,  and  that  the  valleys  have  been  formed  by 
the  strata  being  cut  through  and  the  missing  portions  carried 
away.  -  The  truth  of  this  no  one  will  question,  who,  by  ac-- 
tual  inspection,  has  given  due  attention  to  the  facts  upoo 
which  it  rests.  v 

The  source  of  every  stream  is  always  situated  on  a  higher 
F  f  3  level 
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Jcvcl  tbtn  that  of  th«  country  throiigh  which  the  valfey* 
Jiav€  been  cut ;  and  were  they  all  filled  up,  there  would  still 
be  a  sufficient  Fall  in  the  country  For  the  streams  to  flow  the 
lUme  way  :  and  as  waier^  when  ItFt  to  itsetfi  by  it^  iluidtty 
j»d^  gravitation  c6nstaialy  seeks  rbtf  lowest  place,  we  may 
#iways  be  assured  that  the  conrse  which  the  stream  has 
taken  is  the  lowest  descent  of  the  country  in  that  direction* 
With  these  circumstances  in  view,  let  us  feelccl  any  indt- 
«id|ial  $tr;eam,  and  su()pose  all  its  valleys  to  be  filled  up  by 
feplaciog  the  very  materials  oF  the  strata  Formerly  cartied  oiF^ 
jthereby  restormg  the  country  to  its  pristine  state  before  the 
valleys  wete  excavated;  and  then^  by  attending  to  the  coarse 
of  the  stream  From  its  source,  we  shall  acquire  a  clear  and 
iBorrect  conception  oF  the  manner  in  which  the  valleys  were 
|>figitially  forined.  The  old  channel  being  in  the  lowest  h\\  - 
of  ihk  country,  the  stream  will  still  flow  in  the  same  direct 
tioQ,  but  it  will  be  on » and  over  the  newly  restored  mate* 
fials,  which  we  have  supposed  tobereplac^;  and  it  wtH 
first  pass  over  that  portioii  which  has  filled  up  the  first  val«- 
ley,  until  it  arrives  at  what  was  the  lower  end,  which  being 
now  a  declivity,  it  will  be  precipitated  into^  the  hpllo^ 
below.  In  that  hollow  or  flat  the  water  will  spread  itself 
oUt  into  a  lake,  wider  or  natrower  in  its  dimensions  ac** 
(hording  to  the  Fofc-m  and  bearing  oF  the  ground ;  and  the  lake 
continuing  to  fill,  the  water  will  rise  over  the  level  of  th« 
materials  which  filled  up  the  second  valley,  and  running  on 
to  where  was  the  lower  end,  it  will  again  descend  the 
declivity  into  the  hollow  below,  and  will  accumulate  and 
Spread  itselF  until  it  again  rises  over  the  third  valley,  and 
descend  again  at  the  lower  end ;  and  in  this  manner  it  will 
continue  its  course^  falling  down  every  declivity  ^hibh  it 
caches,  and  accumulating  into  a  lake  wherever  the  nature 
of  the  ground  obstructs  it,  until  the  water  teaches  ovfer  tht 
level  of  the  obstructing  ri^e ;  artdthe  Stream  in  this  stage  of 
its  course- will  ponsist  oF  a  6hain  oF  sti^ams,  waterFalls  and 
Jakes,  From  its  source  to  the  channel  of  the  next  stream^  or 
oF  tlve  sea  itselFj  thegrand  receptacle  oFthe  whole,'  ■  ^  Let  ue 
now  attend  to  what  will  take  place  at  the  several  Falls.  There^ 
^  evet-y.  iiistance  where  the  atratum  is  not  au  indurated  rock. 
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-tM  MMmtum  Md  actiM  <if  ilt^^fcetidiogwtt^  willcdt 
a  cfaanad^  dcqi  and  expeditioini  in  proportion  to  fhe  h^igRt 
roi  the  fail  and  the  yielding  namreof  th6  sirattittir  ?nd  as' 
ibta  cbanciel  deepens,  the  unsupported  sides  wi4t  fall  in,  and 
the  aiaterials  be  swept  awiay  into  the  Ukt  below.  Tbe  wat4r 
wtH  eonttnue  this  process^  but  with  diminisbifd  force,  as  the 
inclined  plane  becomes  IcBs^ steep,'  untiPit  has  again  exctf- 
▼ated  a  valley  similar  to  that  which  we  have  Supposed  to 
be  filled  up :  and  this  new  valky  opekitng  dirtctiy  into  the 
lake  i^ove^  tbe  lake  will,  in  time,  be  completely  drsfined 
off,  and  the  stream  will  soon  work  itself  out  a  Kmvied  chan^ 
fiel  in  the  alluvial  materials  which  have  formed  ther  bottom 
of  the  lake,  and  whieh  had  been  brought  down  from  the 
detritus  of  the  valley  above.  After  a  certain  time  the  whole 
course  of  the  stream  will  be  chaitged,  in  this  way,  from  it 
aucoession  of  streams,  waterfaliii  and  lakes,  into  a  Successioil 
of  valley  8.  and  alluvial  flats,  such  as  we-  actoaliy  now  Bni 
lasting  in  the  course,  of  aknou  every  stream*  If  the  flal 
ground  a  little  way  beyond  any  valley  be  examined^  below 
the  vegetable  mould,  it  will  be  found  tx>  consist  of  saiid^ 
gravel,  amd  other  alluvial  materials  pnecisely  similar  to  tht 
sssau  in  the  Valley  above ;  and  if  the  valley  imdiediately  be* 
low  be  filled  tip,  a  lake  will  forthwith  be  formed  above  it^ 
and  covering  the  aHuvial  materials  which  had  formed  the 
boit6m  of  the  former  lake  :^-<ind  these  two  important  facts^ 
capable  of  the  most  direct  proof  in  every  district  where  vaU 
leys  abound^  are  surdy  decisive  evidence  that  the  or'f^inal 
eoufse  of  the  streaM  did  constat  6f  a  chaii^  of  waterfalls  and 
lakes,  and  that  the  falls  have  worn  out  the  vaHe}«6  baokwards 
into  tbe  lakes  aboive,  thereby  giving  vent  to  their  waters^ 
and  leaving  the  course  of  the  streams,  as  we  now  find  ihem^ 
a  suocessicra  of  vaHeys  and  ailuvral  flats* 

It  may  be  easily  imagined  that  the  valley  wiH  be  deep  and' 
capacious  in  proportion  to  the  height  of  the  AMaterfal)  whero 
the  eacavtation  oomwiences^  and  that  the  eait  of  the  w^ter  in 
the  lake  above  will  increase  the  fall  in  the  neitt  valley  up«^ 
wards  ;  and  it  may  aist)  be  readily  conceived,  that  when  the 
action  of^tbe  water  has  worn  the  inclined  plavie,  down  which 
it  descends^  to  a  certain  pointy  all  further  excavati<;>n  of  the 
.  i  Ff 4  channel 
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;chtnT)eI-^i)l««|kse»  tnd  tbM  th<l  ttiMam  rtutf  eonttnor  to  flow 
^for  innumerable  ages  with  biai  iriMial  ak^ratiops  in  its  €oors«: 
This  19  ibe  true  reaaoa  wliky  we  do  not  inonv  tee  streama 
forming  valleyis^  the  Work  having  been  krfig  since  accotn-i- 
plished  by  the  channels  being  feduced  to  their  lowest  de- 
acendiug  level :  ^nd  only  by  the  bitrsiing  out  of  a  new 
apring  bead,  in  a  situation  distant  from  any  other  stream, 
tould  we  now  practically 'Observe  the  progrei^sioi^  of  falls 
and  lakes  into  valley  and  flats,  in  the  manner  described. 
The  progress  of  the  stream  flowUig  from  such  a  new 
apring  bead  would  most  assiiredly  establish  the  truth  of 
fvery.  thing  I  have  already  slated.  For  it  cannot  be 
doubted  that  every  streaoa.  must  originally  have  formed  its 
pwn  channel ;  and.it  must  b.e  equally  obvious,  that  when 
^rst  left  to  find  its  ow  a  way  ov^r  a  great  inequality  of  sur* 
face,  it  must  frequently  .have  precipitated  down  declivities 
into  hollows,  out  of  which  it  could  have  no  other  exit  than 
by  swellittg  into  a  lake,  until  the  water  rose  over  the  level 
pf  the  lowest  ground  which  bounded  the  hollow. 

In  m^nv  ca^es  a  valley  commences  immediately  at  the 
fouroe.pf  a.stream,  just  opening  there  and  gradually  deepen- 
ing downwards  to  the  lower  end,  where,  questionless,  the 
stream  onpe  fell,  and  where  the  cutting  of  .the  valley  com- 
menced; and  this  form,  of  beiug  shallow  at  the  upper  and 
fieepenii>g  down  to  the  lower  end,  where  the  fall  of  th^ 

-  Stream  $rst  began  to  act  for  its  formation,  is  also  common 
to  numerous  valleys,  more  especially  tbo(»e  «ear  the  spring 
(leads  y  ai)d  while  it  perfectly  accords  with  the  action  of  the. 
Itream^  it  is  utterly  irreconcileable  with  any  other  explana- 
^ion.  Nothing,  tpo,  is  mpre  usual  than  the  iniersection 
pf  one  yalley  v/itb  another  m  the  confluence  of  two  streams ; 

.  and  ici  every  such  instauc^  the  angle  of  intersec^oa.  of  ,thf 
valleys  and  streams  is  aOut^  above  and  obtuse  below,  and 

-  the  twQ  jjtreams  invariably  meet  on  precisely  the  ^ame  level. 
^11  thi^  would  paturally:  and  necessarily  result  from  the 
streams  forming  tlieir  own  valleys  and  channels,  but  it  is 
utterly  impracticable  to  assign  the  nicst  remote  probable  cause 
for  the  same  union  and  lunison  of  eflecta  fay  any  other  na« 
t|iral  mcan§. 
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,  Ta  SOI13&  cases^  indeed,  the  capacious  magnUnde  of  the 
▼alle\s  compart  ^ith  the  diminutive  size  of  the  stream, 
might  arrest  our  belief  of  so  trivial  ati  agent  having  accom- 
4)Usbed  so  great  a  work  ;  but  those  occasional  and  powerful' 
ilo^ds  to  which- every  brook  is  subject,  the  immense  diu^- 
iioti  of  the  action,  and  the  yieWing  nature  of  the  earthy 
anaterials  removed,  are  amply  sufficieut  to  suppress  every 
doubt  and  to  reconcile  every  diflicutty. 

There  are  multitudes  of  other  practical  Facts  which  th« 
iactual  survey  of  the  course  of  strej^i^t^  readily  supplies,  and  all 
of  then)  speaku)g  the  same  for^uhlp  language,  of  the  streams 
themselves  being  the  only  agents  th^t  have  broken  down 
tlie  opposing  obstacles  in  their  course  and  reduced  their 
pfa^nneU  to  the  reguUr  gra4ation  slopes  down  which  we  now 
Und  tbem  flowing. 

Those  w  ho  m^y  be  desirous  of  verifying  these  observations 
pn  the  formation  of  valleys,  have  only  tp  visit  the  spring* 
^eads  of  their  neighbouring  streams,  tracing,  the  channel 
downwards,  and  they  will  find  little  difficulty  in  marking 
the  site  of  every  former  lake  and  waterfall,  by  only  sup- 
posiiig  tb^  valley  which  li^s  before  them  ;o  bf  tilled  up; 
^nd  the  obvious  effect  will  be  a  lake  at  the  upper  aqd  a  ~ 
waterfall ' at  the  lower  end:  and  a  proper  examination  of 
the  soil  below  every  valley  will  discover  the  very  materials 
formerly  brought  down  when  the  valley  was  excavating. 

The  very  intimatcconnectionbctween  waterfalls  and  lakes, 
and  their  disappearance  together,  by  the  former  effecting 
breiKhes  into  the  latter,  has  been  very  fully  dwelt  upon ;  and 
accordingly  where  waterfalls  now  abound,  there  ought  to  he 
a  corresponding  abundance  of  lakes  ;*  and  this  is  strikingly 
corroborated  by  the  fact.  Canada  is  productive  of  the  n»ost 
numerous  and  celebrated  water£Eills,  and  th^re  also,  4$bov^ 
these  falls,  are  the  most  numerous  and  pnoat  extensive  iakes 
on  Qur  globe. 

Every  waterfall  that  now  exists  is  produced  by  a  ttratum 
of  rock  crossing  the  course  of  the  stream,  and  it  is  solely 
Qwin^  to  the  indurated  durability  of  the  rock,  that  we  now 
find  a  fall  where  we  should  otherwise  have  found  a  valley, 
l^hx^  is  so  evident^  that  n>any  of  bur  most  celebrated  water* 

'    '   '  falU 
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fsHh  tLTt  not  pret:ipitated  ffom  an  open  height  6f  Irigher 
ground,  but  down  into  a  deep  chasm,  or  i^ky  vallejf, 
formed,  undeniably,  by  the  violent  action  of  the  ivatin^, 
vhich  has  continued,  and  is  still  continuing,  ftom  the  de^ 
tritus  of  the  rock,  to  remove  the  fall  higher  up  the  utrtattx^ 
sbeh  strictly  is  the  case  with  the  far-'famed  Falls  of  Niaganf, 
The  surrounding  country  is  nearly  on  the  same  level,  and 
the  river  is  propelled  over  an  immense  bed  of  t*ock,  dowA 
into  k  profound  valley,  which  extends  for  nine  miles  bdow 
the  faHs,  and  with  every  appearance  of  having  been  ftmn<f9 
fay  the  progressive  removal  of  the  fall  backwards,  in  cMse^ 
quence  of  the  gradual  waste  of  the  rock  by  the  destructive 
Ktion  of  the  water. 

But  there  is  another  point  of  view  in  which  this  magnifi* 
cent  waterfall  ought  to  be  considered  as  eminently  iilnstra* 
tive  of  the 'subject  under  consideration.  The  height  of  the 
fall,  anc)  what  are  called  the  rapids  immediately  above  it,  is 
upwards  of  two  hundred  feet ;  and  there  is  a  still  further 
considerable  fall  in  the  descent  of  the  river  from  the  lake 
above. 

*  Now  it  certainly  requires  but  a  small  effort  ^of  mind  to 
perceive  that  the  vast  stratum  of  impcrisrhable  rock  which 
crosses  the  channel  of  the  river,  has  alone  prevented  the 
St.  Lawrence  from  excavating  one  of  the  lai^gest  and  roost 
capacious  valleys  on  our  globe,  and  that  the  excavation 
would  have  extended  upwards  into  lake  Ontario,  liberating 
lis  waters,  and  leaving  the  river  to  form^  fo^  itself,  a  chan- 
nel through  the  central  and  deepest  parts  of  the  exhausted 
Jake. 

The  retreat  of  these  waters  would  be  productive  of  anolhef 
vast  fall  in  the  channel  from  lake  Erie,  and  that  fall  agairt 
ttcavating  a  valley  upwards,  and  into  the  lake,  would  oc* 
casion  the  exit  of  its  waters;  which  again  would  produce  d 
fall  and  excavation  up  into  lake  Huron,  the  retreat  of  whostf 
waters  would  be  followed 'by  ^falls  from,  and  excavjltiona 
into,  lakes  Superior  and  Michigan  5  and  hence  this  exteri*' 
$ive  chain  of  immense  lakes  would  disappear,  leaving  in  ittf 
place  an  equally  extehsive  chain  of  valley^  and  aHuvial  flats, 
ifiSt^Wor,  h\}X  on  f^  hv  more  ^igan tie  scale,  to  the  thousanda 

•  *  of 
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df  lifces  which  har$  dtisappearM  by  the  ^athe  natural  proeqM 
fa  every  country^ 

I  fear^  Mr.  Ei^litor,  I  have  trespassed  much  too  far  on  the 
fimits  of  your  truly  estimable  recoiti  of  scientific  papers ;  y«i 
I  trust  the  subject  is  one  of  superior  interest,  by  brioging^  vm 
ncquainted  witii  the  origin  of  those  beauiiful  excavatiotis 
which  adorn  so  much  of  our  landscape,  andadd  so  much  df 
pleabur^te  viriety  to  every  excursion*  Th«y  offer,  how-' 
lever,  still  hfgliw  daims  to  our  attention  from  their  para*- 
jEnount  usePuhiess  in  the  provident  iscbnomy  of  Nature,  bf 
tjpet-atidg)  with  such -admirable  and  subserviefit  address,  and 
Ijueh  a  harmonized  system  of  combination,  as  the  junivertal 
fsonduita  of  ail  the  waters  of  every  country. 

I  am>  sir,  your  most  obedient  humble  servant, 

John  CAlts^ 

^^iotes  Street,  Manchaster, 
June  10,  1809. 

Mit  t   v„ni'  -r-i'v  H'f\  '^  rpr-iir  u   Im.i  fag 


XXXXIIf  Jhtroduclhn  to  the  Study  of  Mineralogy.    jBy 
M.  Hauy, 

[Concluded  from  p.  401.] 

15uT  the  author^  of  systems,  of  mineralogy,  without  evm 
excepting  chi^mists,  have  followed  a  very  different  course. 
They  have  considered  'each  metal  as  the  ba!«e  of  a  particular 
ffenus  ;  and  in  the  case  to  which  thi^  metal  existed  perse^ 
in  the  state  of  native  metal,  it  would  form  the  first  speciel 
of  the  genus  ;  and  its  combinations  with  different  principlea 
would  give  the  other  species.  Thus,  in  the  genus  of  coppery 
^e  ^ould  have  successively,  as  species^  nattive  copper,  oxidl^ 
of  copper,  sulphurvit  of  copper,  carbonate  of  copper,  mu* 
hate  of  copper,  &c.  In  shorty  metallic  substances  havt 
characters  so  sinking,  that  they  have  been  adopted  with  ont 
accord,  as  the  fix<ecl  points  around  which  all  the  con^binn^ 
tions  ought  to  rally  of  which  they  form  part. 

Now,  uniformity  of  method  would  require,  that  the  samt 
rule  which  had  been  followed  in  the  arrangement  of  metallio 
sub'5tanees  should  also  prei>ide  over  that  of  substances  pror 
duce4  by  the  union  of  an  earth  with  an  acid  y  u  le.  lime^  fo? 

xC^agipIei 
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example^  shoald  be  considered  at  the  basis  of  a  genus^  which 
abould  haye  as  its  species  rhe  combinations  of  that  earth 
with  the  carbonic^  phosphoric^  and  fluoric  acids.  It  is  evi- 
dent that  all  the  parts  of  a  clear  and  distinct  distribation 
•houid  be  symmetrical,  and  that  one  method  cannot  be 
adapted  to  two  different  scales ;  otherwi^^  it  would  no  longer 
be  a  method. 

But  if  the  natural  order  should  prescribe  to  us  to  deter- 
mine the  genera  according  to  the  most  fixed  principle  of 
each  compound^  nothing  should  hinder  us  from  generalizing 
under  another  view  the  employment  of  the  acids,  by  bor<* 
lawin^  from  these  principles  a  classical  character^  serving 
to  connect  with  each  other  all  the  substances  not  me* 
tallic  of  which  they  form  part)  and  henceforward  those 
aubstances  which  bear  the  name  of  salts  would  be  united 
in  one  and  the  same  superior  division  with  others ;  such  as 
the  carbonate  of  lime,  phosphate  of  lime,  sulphate  of  ba- 
lytes,  Sec,  which  had  been  ranked  among  the  stones.  Thi« 
intimacy  had  been  already  as  it  were  prepared  for  by  the 
transition  of  the  calcareous  sulphate  from  the  class  of  spnes 
into  that  of  the  salts.  The  characters  drawn  from  the  solu- 
bility in  water  and  from  the  taste,  so  little  remarkable  ia 
these  substances,  had  almost  obliterated  the  boundary  between 
the  two  classes )  the  definition  of  salts  had  become  vague 
and  equivocal ;  and  it  appeared  to  me  that  it  w;ould  be  to 
restore  order  and  precision  into  the  class  of  bodies  which 
had  borne  this  name,  to  introduce  into  it  all  those  which 
contained  an  acid  joined  to  an  earth  or  an  alkali,  and  some- 
times to  both.  The  collection  of  all  these  bodies  will  there-' 
fore  form  the  first  class,  or  that  of  acidiferous  substances*. 
1  shall  exclude  the  metallic  salts,  in  order  to  arrange  them 
among  the  metals,  always  taking  care  not  to  fritter  down 
the  genera.  This  class  will  be  subdivided  into  three  orders, 
the  first  of  which  will  comprehend  the  earthy-acidiferous 
substances,  the  second  the  alkaline-acidiferous  substances, 
and  the  third  the  alkalino-earihy-acidiferous  substances. 

•  The  author  uses  thii  word  uniformly  to  express  those  substances  into 
yrhich  acids  enter  as  one  of  their  component  parts.  We  shal)  therefore  re- 
^i^  |he  term  in  our  translaiion. — Edit. 

The 
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..  The  second  class  will  be  formed  df  the  sabsUnces  which 
1  ca\i  earthy f  i.e.  of  those  which  admit  no  acid  among 
the  earths  that  enter  into  their  composition,  t^do  not 
tbinic  that  we  are  as  yet  sufficiently  acquainted  by  analysis 
with  the  number  and  proportions  of  these  garths  in  a  part  of 
the  substances  in  question,  to  be  able  to  subdivide  this  class 
into  genera.  Thus,  I  shall  content  myself  with  presenting 
the  series  of  the  species  it  contains,  taking  advantage  only 
(in  order  to  arrange  the  terms  of  this  series)  of  analogies  qt 
differences  which  the  knowledge  we  already  possess  admits 
qF  our  perceiving  among  them. 

.  Let  us  hope  that  the  chemistry  of  minerals,  which  since 
the  days  of  Cronstadt  and  Bergman  has.  made  so  great  pro- 
gress^ will  at  length  attain  a  point  of  petition,  which  will 
place  this  class,  and  even  certain  parts  of  ^subsequently  de- 
scribed classes,  upon  a  level  with  the  first.  We  have  seen 
for  seyeral  years  discoveries  succeed  each  other  rapidly* 
Kl^roth  has  furnished  us  with  zircon,  uranium,  titanium, 
and  tellurium.  To  Vauquelin  we  are  indebted  for  gluqiha^ 
and  chrome. — ^Analyses  made  by  one  person  have  been  ve-. 
rified  by  others.  ,  What  may  not  science  gain  by  this  for* 
lunate  concurrence  ? 

But  if  the  second  class  still  leaves  any  thing  to  desire  re- 
lative to  the  regularity  of  the  whole,  I  flatter  myself  that  I 
have  at  leadt  contributed  to  perfect  it  in  its  details,  not  only 
by  a  more  exact  division  of  the  substances  which  constitute 
the  species,  but  also  by  the  care  which  I  'have  taken  to 
apply  this  name  only  to  those  substances  which  really  de-^ 
serve  it,  and  to  those  which  have  a  type  susceptible  of  a  pre- 
cise determination*.  Thereby  we  exclude  frpm  the  method, 
and  throw  into  a  separate  appendix,  the  argils,  marls,  and 
every  other  similar  aggregate  composed  of  fragments  bor- 
rowed from  different  species,  and  consequently  possessing 
mixed  characters. 

I  comprehend  under  a  third  class  'the  common  name  of 

*  Thut  the  beryl  and  emerald  are  ranged  in  one  and  the  same  species  t 
the  zeolite,  on  the  contrary,  is  divided  into  four  different  species :  the  strahl*  . 
itein  of  the  German  mineralogists,  into  two  forms  very  distinct  from  each 
cither. 
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emmbustHle  nAst€fW§9i  the  difie^etit  non-tBetaltie  hff&f^ 
f  Picepiible  of  coinbufi»tion,  $ueb  as  the  diamomi^  sulphar^ 
and  minerals  known  by  the  name  of  Mt^nnens.  Among 
tbase  subalanees  some  ha^  hitherto  resisted  the  attempts 
made  to  analyse  ihem  ;  others^  trtrated  by  distillation  or  bjr 
other  nieans^  give  out  several  of  the  principles  which  ch* 
tered  into  their  composition.  Thi*  diflerenee  natarally  in- 
dicates the  subdivision  of  the  elass  m  question  into  two 
orders,  distinguished  from  each  other  by  the  denominations 
of  simple  and  compound  combustible  snbsiances. 

The  metalic  substances  st^U  remain,  which  give  the 
fourth  clasSy  subdivided  int6  as  many  genera  as  there  are 
metab.  Under  each  of  these  genera  is  to  be  ranked  as  a 
•pecies  the  native  metal  when  it  exists ;  then  the  metal  com-~ 
bined,  eiiher  with  another  metal,  with  oxygen,  combustibles, 
or  acids.  With  respect  to  the  orders  which  subdivide  this 
elass,  i  have  formed  them  after  the  example  of  Bergman, 
who  has  borrowed  their  characters  from  circutnstances  which 
determine  their  oxidation  and  reduction,  by  placing  in  the 
first  order  those  which  are  not  oxidizable,  but  only  reducible 
by  heat  :  in  the  second,  those  which  are  oxidized  when 
beated,  and  which,  when  heated  more  strongly,  are  reduced : 
and  in  the  third,  those  which  are  oxidizable,  but  not  redu- 
cible by  heat  ♦. 

^  Tlve  reUtioqs  whvcH  characteri^  the  ^iyisions  aad  eabdiyisumft  of  t^ 
ciiemical  methods  beipg  founded  upon  the  intimate  propertifs  and  upon  th% 
composition  of  bodies,  these  methods  will  at  first  appear  to  give  way  to  a 
certain  point  to  those  who  empl«y  exteroal  characters,  and  in  some  megnire 
more  ac^efwible  characters,  iu  ordfr  to  e^tabUfh  the  cla9si6cati^.  I  haye^* 
tevipted  to  supply  the  place  of  it,  at  least  relathr^y  to  the  great  divi^oiM^  by 
characters  easily  a$certaiiie4>  To  conclude :  I  have  not  thought  that  the 
consideration  I  have  mentioned  can  balance  the  advantage  of  presenting  a 

'  dtetribution  founded  upoil  the  ¥ary  essence  of  the  substance  which  it  em- 
braces, and  at  once  more  symmetrical,  more  satisfactory  to  ^e  miqd^  by 

'  giving  legitimate  order  to  our  ideas.  What  furnishes  an  additional  motive 
fpr  supporting  this  preferenqe  is,  that,  the  number  of  mineralogical  species 
t>eing  very  inconsiderable,  the  instanfthcy  are  onee  dearly  circumscribed,  the 
principal  object  is  fulfilled.   For  in  this  case  we  gain  by  a  little  practice  such 

•a  stock  of  knowledge,  that,  when  a  mineral  presents  Itself  for  the  first  time, 
nothing  remaiq^  in  oi'der  to  determine  it  than  to  decide  l>etwee&  two  or  three 
ipeciesy  successively  trying  the  characters  whkh  distinguish  each  of  them, 
UQtU  we  have  rcnitfvsd  aU  doubt« 

•     •  '  The 
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)  Tbe  choice  qf  a  n^jetfiod  fpuaded  upoa  the  re$uUs  of  aaa-< 
]^m  naturally  kd  m«  to  adopt,  wherever  I  could,  the  neir 
chesDical  noBiwacktvHrej  so  proper  in  other  respectf  for  ficiU-» 
iMing  th^  6titfly  of  science,  from  the  advantages  of  present* 
\^  naaoes  ts\1^y  pi.ctures^i^,  which  carry  alongi  with  th^m 
tiote^^xaot  notion  o£  the  things  they  express :  but  the  manner 
in  which  my  gtnera  were  formed,  occasions  a  slight  invert 
aiou  in  the  denominations,  the  first  word  of  which  ought  to 
express  the  base  of  the  genus,  and  the  second  the  spccifie 
(jiiTerence.  Conseqiietit^Iy,  we  roust  substitute,  instead  of 
thit,' MrvM  fiuate  of  lin^y  sulphate  of  iarytes,  sulpijuite  of 
promts kc.,  the  terms  Jiuated  lime^^ sulphated  barytes,  snd^ 
phatad  iron^  &cJ^     . 

But  it  is  evident  that  these  last  dcnomin|itions  produce  no 
neal  change  in  the  greceived  language;  ^hat  they  require 
Botbi'Rgebe  than  memory;  and  that  they  present  to  the 
mind.tbe  same ^ images  under  tha  same  traces  :<  mineralogy^ 
doe^  nothing. more;  hene  than  take  the  eounterproof  of  thtt 
drawing  chalked  oiAt  by  the  chemist. 
^  I  have  not  dissembled  the'diiiiculties  which  may  l)e  pre* 
8/ented  in  the  way  of  my  methodi ;  but  the  strongest  appeared 
to  me  to  arise  from  the  state  of  imperfection  in  which  che- 
Qiistry  sliH  remaine  with  respect  to  the  analysis  of  some  of 
the  minerals,  i  cannot  foresee,  for  example,  the  m>i«ner  in 
which  it  might  be  best  to  organize  and  denominate  the  new 
genera  which  future  discoveries  will  produce  in  the  seriei 
of  earthy  substances.  I  propose-  the  method  which  seems 
the  least  defective  ip  the  present  elate  of  science.  I  take  ad« 
vantage  of  what  has  been  already  done,  without  anticipatitig- 
what  still  remains' to  be  done  :  in  short,  I  stop  at  the  limits"  , 
prescribed  to  me  by  eKp«rience,  expecting  that  fut«re  la* 
hours  wiH  exterwl  them. 

But  it  would  not  have  been  sufficient  to  have  givcin  to  the 
plan  of  the  system  all  tfie  regularity  ^nd  accuracy  which 
practical  knowledge  requires.  ■  I  thought  myself  oblic^ed 
tt^erefore  to  extend  this  plan,  by  introducing  ihe  greatest 

*-♦  Bergman,  whohadarery  correct  mind,  and  who  even -afsumed -fixed 
pvlnciples  for  thekisee  of  iiit  genera,  caUeA  fluortited  lime,  atrated  Hfi^e^  4tc.^ 

;   ^  possible 
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|K)ssibIe  number  of  species,  and '  by  takiug  advavantage  of 
the  recent  discoveries  which  hare  enriched  mineralogy. 
I  here  testify  my  gratitude  io  those  ingenious  foreigners  to* 
whom  I  am  indebted  for  some  of  the  greatest  rarities  in  my* 
collection^  and  particularly  to  Messrs.  Abildgaard,  Manthey, 
Karsten,  Neergaard,  Esniark,  Baron  de  Molt,  Coden^  and 
Huffman- Bang;  To  some  of  these  friends  I  also  owe  some 
interesting  observations,  which  hare  given- additional  valtje 
to  their  presents.  Nothing  more  strongly  confirms  what 
has  been  so  often  said  of  the  learned  of  all  countries,  namely, 
thai  they  form  onefamtlyy  than  this  division  6f  riches,  wfcich 
makes  the  distance  between  their  respective  countries  disap* 
pear,  and  this  communication  of  light  which  renders  them, 
constantly  present  with  each  other. 

All  that  1  have  said  concerns  the  solution  of  the  first  of 
Ihe  two  pioblema  I  ha^e  mentioned,  and  ita  object  is,  the 
classification  of  substances.  Now  analysis,  which  presents* 
data  so  advantageous  for  attaining  this  object,  requires  ope* 
rations  frequently  long  and  delicate,  and  on  that  accotmt 
alone  would  become  embarrassing,  if  it  was  necessary  always 
to  have  recourse  to  it,  in  order  to  resolve  the  other  problem, 
t.  e.  in  order  to  recognize  the  substances. 

I  now  return  to  the  employment  of  characters  which, 
being  more  easily  ascertained,  more  conveiiiem  and  expe** 
"ditious,  may  serve  as  a  beacon  to  the  minerals  already  classi- 
fied. 

To  judge  of  this  according  to  the  manner  of  viewing 
things  generally  adopted  hitherto  wit h^ respect  to  the  solution 
of  the  problem  in  question,  the  simple  description  of  mine« 
rals  by  the  helps  of  their  external  characters  contains  all 
that  is  sufficient  to  distinguish  them  from  each  other.  No* 
thing  has  i^ore  contributed  to  establish  the  reputation  of  the. 
•ystem  in  which  these  characters  are  employed,  than  the  per- 
fection given  to  it"by  Werner.  This  ingenious  mineralogist 
has  presented  it  under  the  form  of  a  complete  systeip  *,  in 
Hrhich  every  thing  in  a  mineral  that  is  capable  of  affecting;: 

'  *  Vide  Takul^i  Mynopticm  Urmnwum  SysUmatis  oryetngnostici  Wemeriani,  a 
GrigwiBWad.  H^fili4i^  1798.  See  also  Beitbour  and  Stnive's  Priadplet  oC 
]yfincrak>a]r»  ^<i  the  plates  ^ch  accompany  Brochant'«  Mineralogy.  7 
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our  senses,  every  thing  that  is  tangible  is  carefully  defined^ 
in  which  all  the  different  signs'  by  which  an  attentive  ob- 
server may  recognise  it  are  given  by  so  many  expressions, 
which  are  afterwards  presented  separately  by  themselves,  in 
order  to  form  the  picture  of  each  species. 

This  union  of  suffrages  in  favour  of  the  system  I  have  al- 
luded to,  the  great  reputation  which  it  has  so  justly  acquired 
for  its  author,  would  present  powerful  motives  to  prevent 
me  from  quitting  the  track  he  has  pointed  out^.  But  the 
plan  to  which  I  had  referred  the  order  of  classification,  by 
'Only  admitting  into  it  species  properly  so  called,  susceptible 
of  a  rigorous  determination,  led  me,  iti  order  to  establish 
their  distinct  characters,  to  profit  by  what  they  have  most 
constant,  most  general,  and  most  intimately  connected  with 
the  constitution  of  their  integrant  molecules  :  and  t  have 
giveri  way  to  the  obligation  of  reconciling  with  the  fixed 
principles  I  had  adopted,  relative  to  the  whole  of  the  science, 
the  method  of  studying  its  details. 

I  shall  here  briefly  mention  the  reasoning  which  directed 
me  in  the  manner  of  arranging  this  method.  "  The  picture 
of  a  species,*^  I  said  to  myself,  *^  ought  to  present:  lirt,  a 
sum  of  characters,  by  the  assistance  of  which  an  observer 
can  ascertain  that  a  mineral,  which  he  endeavours  to  class, 
belongs  to  this  species :  2d,  the  series  of  the  varieties  which 
Subdivide  the  spedes. 

"  Now  the  specific  characters  being  as  the  fixed  points 
whence  proceeds  the  knowledge  telative  to  the  species,  I 
shall  exclude  colours,  at  least  when  we  speak  of  an  earthy 
or  acid  substance,  as  fiigitive  variable  modifications  foreign 
to  the  type  of  the  species  which  is  the  integrant  molecule. 

*•  But  I  shall  point  o^t  among  these  characters  the  spe- 
cific gravity  expressed  numerically  according  to  the  result 
of  el^periments,  and  note  the  hardness,  estiitiated  by  the  . 
power  which  the  body  has  ta  scratch  another  well-known 
substance  employed  to  sefve  as  a  term  of  comparison.  Nor 
will  I  omit  the  property  of  double  or  single  refractions^ 
because  it  belongs  to  the  very  basis  of  substances,  although 
it  can  be  observed  but  very^  rarely  when  these  substances  are 
in  their  natural  state.   Th^  lustre  will  be  sometimes  referred 
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to,  not  80  much  with  respect  to  its  greater  or  less  intensity, 
because  in  this  respect  it  is  too  much  subject  to  be  modified 
by  accidental  causes,  but  relatively  to  a  certain  aspect  less 
susceplibfe  of  being  disguised  by  the  effect  of  the  same 
causes,  and  which  is,  as  it  were,  unctuous  in  certain  mine- 
rals, and  pearly  in  others,  &c.  New  characters  will,  ac- 
cording to  circumstances,  be  associated  with  the  preceding, 
such  as  electricity  by  beat,  or  phosphorescence  by  the  action 
of  fire. 

'^  I  shaH  endeavour  to  define  precisely  tlK;  character  which 
is  inferred  from  the  mechanical  division  of  a  mineral  5  and 
instead  of  confining  myself  to  announce  in  general  if  it  has 
taken  place  in  one,  two,  or  three  senses,  will  add  the 
values  of  the  angles  which  the  natural  joinings  form  among 
each  other  5— and  these  joininga  being  as  ibe  first  data  for 
attaining  the  exact  determination,  either  of  the  primitive 
fortn,  or  of  that  of  the  integrant  molecule,  it  will  be  ne- 
cessary to  indicate  these  forms,  a  knowledge  of  them  being 
important  in  order  to  form  a  just  idea  of  the  apecies* 

*'  Finally,  I  shall  comprehend  within  the  same  view,  the 
characters,  the  verification  of  which  is  reserved  for  agents 
which,  like  the  acids  and  caloric^  change  the  nature  of  a^ 
small  part  of  the  substance,  in  order  to  assist  us  in  becoming 
acquainted  with  the  whole. 

*^  So  much  for  what  concerns  the  species  in  general.  It 
will  s^ftervyards  be  requisite  to  subdivide  it;  and  in  o^der  ta 
this,  first  to  consider  the  varieties  relative  to  the  forms, 
as  the  most  worthy  of  attention.  Each  of- them  will  have 
it's  peculiar  denomination  and  definition ;  and  if  this  form 
is  the  produce  of  a  regular  crystallization,  it  will,  be  cha- 
racterized by  an  abridged  sign*  composed  of  letters  and 
Indications  of  the  laws  of  decrement  upon  which  it  depends, 
which,  added  to  an  exact  figure,  will  present  the  best  of  all 
descriptions.  I  shall  add  the  respective  incidences  of  its 
faces,  determined  by  theoretical  calculation,  and  in  which 
properly  resides  the  impression  bori^e  by  a  crystal  of  the  spe- 
cies to  which  it  belongs. 

•  t  shall  deuil  in  the  generalities  the  metjiod  of  writmg  these  signs ;  and  1 
hope  that  it  will  be  found  simple,  and  easy  #f  comprehensionr 
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,  "  In  short,  the  modifications  relative  to  colours,  trans- 
parency, or  opacity,  will  be  indicated  in  their  turns,  and 
M^ill  form  as  it  were  the  last  shades  of  the  picture.'* 

Thus  a  specific  gravity  of  about  triple  that  of  water,  a 
hardness  equal  at  most  to  that  of  such  bodies  as  slightly 
^cratch  glass,  natural  joints  parallel  to  the  faces  and  to  the 
ba^s  of  a  regular  hexahedral  prism,  the  property  of  dissolv- 
ing without  effervescence  in  the  nitric  acid,  will  easily  as- 
certain that  a/crysta^  provided  with  these  properties  belongs 
to  the  species  of  phosphated  lime ;  and  if  it  is  a  regular 
hexahedral  prism  terminated  by  hexahedral  pyramids,  the 
lideS  of 'which  are  inclined  to  each  other  by  about  129°*> 
this  particular  character  will  point  out  the  variety  which  I 
denominate  pyramidated  phosphated  lime ;  and  the  conse- 
quence already  deduced  from  the  specific  character vwith  re*- 
Bpett  t<i  the  nature  of  the  crystal  observed,  will  even  then 
become  an  evidence,  so  much  the  more  striking,  that  this 
measure  of  iny^  would  alone  be  sufficient  for  indicating  a 
prii'rtiflve  form  of  phosphated  lime ;  the  analogous  inclina- 
tion being  different  in  the  forms  of  the  same  genu's  which 
belong  to  other  species f.  If  the  same  crystal  has  trans- 
parency, if  it  is  of  an  orange  colour,  as  we  find  it  in  Spain, 
the  indication  of  these  accidental  circumstances  will  com- 
plete its  denomination,  and  the  observer  can  place  it  in  his 
collection,  with  this  inscription,  phosphated  lime^  pyramidal 
^nnge-iransparent. 

But  this  will  not  be  a  crystal ;  it  will  be  an  irregular  mass, 
in  which  the  geometrical  type  of  the  species  will  have  dis- 
appeared, and  the  aspect  of  it  will  excite  a  doubt  in  the  ob- 
server, if  what  he  sees  be  not  a  coarse  carbonated  lime, 
rimilar  to  what  we  call  building- stone  (pierre  a  latir)/  His 
doubts  win  be  dispelled,  when,  having  put  a  small  fragment 
of  this  mass  into  the  nitric  acid,  he  will  qj^tain  a  slow  and 
tranquil  solution,  or  at  the  most  accompanied  oy  a  slight 
^flFervescence  ;  when,  having  thrown  some  of  it  in  poucer 
upon  lighted  charcoal,  he  will  see  a  fine  phosphoric  light  pre* 

♦  More  ftrictlf  speakiifg,  1 290  IS'. 

f  Quartz,  carbonated  barytes,  pbo^hated  lead. 
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duced  at  the  same  instant.  By  these  traits  h^  will  also  recog* 
nisea  phosphated  lime ;  and  on  examining  in  detail,  upon  \h% 
picture  of  this  substance,  the  varieties  relative  to  iudeteitni* 
nable  forms,  he  will  learn  that  the  name  which  he  should 
give  to  the  substance  under  inspection,  will  be  thatofpAcw- 
phatedf  earthy j  whitish  lime. 

1  shall  only  add  one  reflection.  We  can  easily  conceive 
that  a  pupil,  when  studying  with  specimens  in  his  hands, 
and  a  system  founded  upon  external  characters,  can  suc-> 
ceed  in  ascertaining  all  other  specimens  which  may  present 
themselves  to  hitix  under  the  same  aspect.  But  his  sy« 
stem  having  accustomed  him  to  examine  objects  by  th^ 
eye  and  touch,  custom  has  produced  an  impression  upon 
his  mind,  which  is  awakened  by  their  presence,-  and  the 
cause  of  which  he  would  be  much  embarrassed  to  explain 
clearly  by  the  help  of  lar^guage.  A  similar  exercise  will 
produce  an  analogous  effect  witli  a  person  who  has  M  first 
employed  more  precise  characters ;  the  object  which  b« 
has  considered  attentively,  after  having  once  determined  It, 
has  only  occasion  to  appear:  it  says  enough  to  Ws  organs, 
and  enables  him  to  dispense  with  referring  to  experiment,  or 
Xo  the  use  of  an  instrument,  unless  it  has  ceased  to  be  fa« 
miliar  to  him.  But  when  an  unknown  object  conceals  the 
same  intimate  composition  under  an  aspect  quite  di^erent, 
the  stucfent  who  is  accustomed  to  take  as  his  guide  a  method 
purely  descriptive,  (confined  to  the  circle  of  bodies,  whidi 
its  author  had  under  his  eyes,)  may  commit  a  mistake, 
while  another,  with  the  assistance  of  the  first  methods,  will 
not  be  imposed  on  by  a  false  appearance :  and  tWs  is  a  i>ew 
proof  of  the  preemmence  of  these  characters,  which,  be-^ 
longing  more  closely  to  the  nature  of  substances,  and  mark- 
ing those  points  which  are  least  likely  to  escape  a  common 
observer,  are  susceptibly  of  a  much  greater' latitude,  and 
have  the  double  advantage  of  being  applied  to  our  acquired 
kiiowbdge,  and,  as  it  were,  to  go  before  those  which  will 
subsequently  present  themselves*.  ^ 

After 

*  It  would  be  desirable  to  endeavour  to  add  new  physical  and  cheipical 
characters,  simple^  and  ^sy  to  be  determined,  to  those  which  we  already 
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•^  After,  having  presented  the  picture  of  the  characters,  the 
isscmblage  of  which  distinguishes  the  species,  and  the  series 
of  the  varieties  which  subdivide  it,  I  have  added  annotations 
which  contain  as  it  were  its  history.  Here  will  be  found 
•the  indication  of  its  principal  situations  in  (he  earth,  and 
that  of  the  substances'  which  most  generally  accompany  it. 
I  afterwards* detail  the  various  opinions  which  have  l>een  en- 
tertained as  to  the  riature  of  the  mineral  which  constitutes  it ; 
and  I  thought  that  it  would  not  be  useless  to  explain,,  when 
I  had  an  opportunity,  what  appeared  to  have  deceived  former 
observers,  and  how  the  transition  from  error  to  truth  was 
effected.  Here  again  natufally  comes  the  explanation  of  the 
phaenomena  which  the  mineral  is  susceptible  of  presenting, 
in  the  event  of  its  enjoying  some  interesting  property.  I 
shall  be  the  more  respected  by  my  readers,  when  I  inform 
them  that,  in  my  applications  of  the  subject  to  the  mechani- 
cal and  healing  arts,  I  have  been  furnished  with  valuable 
assistance  by  M.  Chaptal  in  the  former  department,  and 
M.  HalI6  in  the  latter. 

'  The  point  of  view  under  which  I  have  considered  mine- 
ralogy in  this  treatise,  required  that  the  reader  should  be 
prepared  for  the  study  of  the  method,  by^  a  detail  of  the 
knowledge  which  was  resorted  to  in  forming  the  planj  T 
have  paid  every  attention  to  fulfilling  this  object  in  a  series 
of  details,  in  which  I  develop  the  principles  proper  for  clear- 
ing up  the  entrance  upon  the  science.  I  have  presented  in 
two  ways,  the  theory  of  the  laws  to  which  the  structure  of 
crystals  is  subjected  ;  the  one  by  simple  reasoning  aided  by 
figures,  which  render  sensible  to  the  eye  the  mechanism  of 
this  structure;  the  other  in  a  separate  article,  by  the  aid  of 
rnathematical  analysis,  by  giving  to  the  results  the  whole 
geiierality  which  the  subject  requires*. 

I  ought 

kno^.  I  have  found  several,  which  will  be  pointed  out  in  this  treatise ;  and 
J  am  persuaded  that  we  shall  succeed,  after  continued  mquirics,  to  augment 
the  number  considerably. 

•  I  am  far  from  thinking  that  the  numerous  applications  which  I  have 
fnade  of  thi»  theory  to  the  crystals  examined  by  me,  possess  all  the  same  degree 
of  exactness.  The  difficulty  of  determining,  in  several  of  these  crystals,  the 
true  direction  of  the  natural  joinings,  the  smaUiiess  of  others,  the  defect* 
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I  ought  not  to  omit  how  much  1  am  indebted  to  the  in- 
telligence and  assiduity  of  those  who  have  traced  ihe  pro- 
jections relative  to  cry$taliography>  and  to  ihe  theories  which 
flow  from  mineralogical  science.  The  idea  oF  this  great  work 
was  conceived  by  M.  Brochant,  mining  engineer,  who  ha^ 
begun  to  realize  it.  Several  other  engineers  and  scientitie 
men  have  endeavoured  to  complete  what  he  had  begun. 
M.  Tremery,  to  whom  belong,  among  other  things,  almosit 
all  the  projections  depending  upon  calculation,  which  he 
perfectly  well  understands,  has  carried  into  their  execution 
the  intelligence  and  accuracy  so  necessary  for  enabling  the 
eye  easily  to  catch  the  respective  positions  of  the  different 
lines,  the  constructions  of  which  form  the  whole.  Messrs. 
Cordier,  Lefroy,  Gallois,  Houry,  Depuch,  Cressac,  Du- 
crofs,  and  Ilericart,  have  also  given  proofs  of  zeal  and  talent, 
in  the  drawing  of  figures  which  relate  to  the  different  classes 
of  minerals.  Such  is  the  masterly  manner  in  which  they  have 
represented,  relative  to  a  nucleus  which  has  constantly  the 
same  position,  the  different  secondary  forms  which  are  so 
many  modifications  of  it,  that  we  perceive,  as  at  one  glance, 
the  relations  of  these  forms,  both  with  each  other  and  with 
their  common  nucleus :  this  is  a  kind  of  graphic  treatise  of 
the  laws  to  which  the  structure  is  subjected. 

The  School  of  Mines  has  offered  me  another  resource  of 
great  value,  on  the  subject  of  the  very  basis  of  ray  work. 
Placed  in  an  isolated  situation  for  many  years,  and  limited 
to  my  'Own  exertions,  I  occupied  myself,  in  solitude,  with 
arranging  the  materials  for  my  work  ;  with  determining,  by 
observation  and  theory,  all  the  crystal  line  forms  which  I 
was  able  to  procure ;  ascending  to  tho  causes  of  the  most 
interesting  phaenomena  presented  by  minerals ;  drawing,  from 
the  properties  of  these  bodies,  characters  proper  for  distin* 
guishing  them,  and  collecting  every  thing  relative  to  their 
history,  &c.     1  had  even  already  traced  the  plan  of  their 

which,""  upon  those  of  a  more  sensible  volume,  would  alter  the  level  of  the 
forces,  s^re  so  many  causes  of  uncertainty,  ^which  ought  to  influence  the  solo* 
tions  of  the  problen^s.  It  is  very  probable,  that  observations  subsequently 
made  under  more  favourable  circumstances  will  serve  to  rectify  several  of 
toj  data,  and  place  the  results  of  calculation  on  a  par  with  those  of  Nature. 
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methodical  distribution,  which  was  nearly  the  same  witH 
what  I  have^iven  here.  But  in  the  midst  of  this  complica- 
tion of  inquiries,  directed  towards  so  many  various  objects, 
there  are  always  some  which  are  attended  with  doubts,  and 
there  are  details  which  either  escape  us  or  temain  imperfect. 
I  have  said  enough  to  convince  my  readers  how  advantageous 
I  found  it  to  be  placed  in  the  same  establishment  wiVh  GiU 
let^  Lelievre,  Lefebvre,  Dolomieu,  Brogniart,  Vauquelin, 
Coquebert,  Tonnellicr,  from  whom  I  imbibed  informa- 
tion and  advice.  Several  important  points  have  been  fully 
and  coolly  discussed  among  us  ;  and  when  the  sentiments 
which  flow  from  a  perfect  intimacy  are  freely  given  in 
friendly  discussions,  they  produce  reflections  and  observa- 
tions of  great  value.  '  The  conflict  of  opinions  only  paves 
the  way  for  a  better  understanding  among  the  disputants, 
and  the  cause  of  true  science  is  uniformly  promoted  by  such 
discussions. 


LXXXHL  Analysis  of  the  Mecanique ^C^leste  of  M.Lx 
Place.     By  M.  Biot. 

[Continued  from  p.  270.] 

Book  Second. 

After  having  developed  the  laws  of  motion  of  bodies 
when  actuated  by  known  forces,  the  author  proposes  to  as- 
certain what  should  be  the  general  cause  of  the  celestial  mo- 
tions, in  order  to  reconcile  them  with  actual  observations. 
Setting  out  therefore  with  the  consideration  of  the  ellip- 
tical motion  of  the  planets,  and  the  laws  discovered  by 
Kepler,  he  concludes  that  the  force  which  attracts  the  planets 
and  comets  is  directed  towards  the  centre  of  the  sun,  that 
it  is  reciprocally  as  fhe  square  of  their  distances,  ai)d  that  it 
only  differs  in  different  bodies  in  proportion  to  these  di- 
stances. The  motion  of  the  satellites  around  their  planets 
presenting  nearly  the  same  phaenomena  as  that  of  the 
planets  round  the  sun,  the  satellites  are  attracted  towards 
the  planets  and  the  sun,  by  forces  reciprocally  as  the 
squares  of  their  distances.     This  law  extends  to  satellites, 
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^hose  orbits  have  not  yet  beea  ascertained  to  be  piHptig  ;  and 
it  follows  from  this,  that,  for  tach  system  of  satellites,  the 
squares  of  the  times  of  their  revolutions  are  as  the  cubes 
of  their  mean  distances  from  the  centre  of  the  planet  i  the 
earth  having  but  pne  satellite,  we  cannot  apply  this  con- 
sideration to  it;  but  the  author  shows  that,  if  we  determine 
the  lunar  parallax  according  to  the  terrestrial  experiments ' 
upon  gravity,  and  with  the  hypothesis  that  the  recipro- 
cal gravitation  is  as  the  square  of  jhe  distance,  the  result 
pbt^inedby  this  way  is  perfectly  conformable  to  tl)e  observa- 
tions, whence  it  follows,  that  the  attractive  force  of  the  earth 
is  the  same  as  that  of  all  the  celestial  bodies.  These  conclu- 
sions give  rise  to  several  important  reflections,  from  which  the 
author  infer$  this  gei^eral  tonspqvience,  that  the  particle^ 
of  matter  attract  each  other  in  the  direct  ratio  of  tjie  masses, 
and  fh'e  inverse  ratio  of  the  square  of  the  distanpes. 

Conformably  to  this  theory,  the  author  establishes  the 
differential  equations  which  determine  the  motion  of  a 
system  of  bodies  subjected  to  their  mutual  attraction,  and 
develops  the  small  ^number  of  exact  integrals  which  they 
have  hitherto  been  able  to  obtain  :  as  observation  only  makes 
us  acquainted  with  the  relative  motion^,  he  gives  the  for* 
mulae.  for  the  motion  of  a  system  of  bodies  subject  to  the 
laws  of  gravitation  round,  a  body  considered  as  the  centre 
of  their  inotions,  and  develops  the  exact  integrals  which  we 
know  how  to  deduce  from  them,  \n  order  to  go  f^rth^r, 
recourse  m,ust  be  had  to  the  methods  of  approximation, 
and  we  must  profit  by  the  facilities  offered  for  this  purpose 
by  the  popsiitution  of  the  system  of  the  world  ;  the  author 
^bows  that,  iaccofding  to  this  constitution,  the  gatellites  of 
the  planets  are  moved  nearly  as  if  they  only  obeyed  the 
action  of  the  planet ;  and  the  motion  of  the  centre  of  gravity 
of  a  planet,  and  of  its  satellites,  is  very  nearly  the  same  as 
if  each  of  ^hese  bodies  was  collected  into  its  centre.  He  af- 
terwards proceeds  to  iijquire  into  the  attractive  properties 
pf  spheroids,  and  establishes  some  general  propositions 
pn  this  head,  from  which  it  follows  that  a  point  placed  in 
the  interior  of  a  spheric  stratum  is  equally  atttacted  from  all 
parts^  and  that  a  point  without  the  stratum  is  attracted  by 
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k  as  if  its  mass  were  entirely  collected  to  its  centre  >  pro- 
perties which  also  take  place  with  respect  to  globes  formed 
pf  concentric  layers,  of  density  variable  from  the  centre  to 
the  circumference:  the  author  uiquires  what  are  the  laws  of 
attraction  in  which  these  effects  subsist ;  and  he  proves  that, 
among  the  infinite  number  of  laws  vyhich  render  the  attrac- 
tion very  small  at  great  distances,  the  law  of  Nature  is  the 
only  one  in  which  a  spheric  stratum  attracts  a  point  placed 
without  it,  as  if  it  was  all  collected  to  its  centre:  he  proves 
also,  that  this  law  is  the  only  one  in  which  the  action  of  the ' 
layer  upon  a  point  placed  within  it  is  nothing  :  he  also  makes 
a  second  application  of  the  same  formulae,  to  the  case  in 
which  the  attracting  body  is  a  cylinder  whose  ba3e  is  a  re- 
entering curve,  the  length  of  which  is  infinite;  he  demon- 
strates that,  when  this  curve  is  a  circle,  the  action  of  the  cy- 
linder upon  a  point  without  it,  is  reciprocally  as  the  distance 
from  its  axis  to  this  point;  and  that,  if  the  attracted  point  is 
i^ituated  ,in  the  interior  of  a  circular  cylindric  layer  of  a 
constant  thickness,  it  is  equally  attracted   from  all  parts. 
The  formulae  of  the  motion  of  a  body  give  rise  to  some 
very  remarkable  conditional  equations  :  the  author  develops 
them,  and  points  out  their  use  for  verifying  the  calculations 
pf  the  theory,  and  the  theory  itself  of  universal  gravity ;  after 
yrhich  he  presents  the  various  transformations  which  it  may 
te  most  frequently  useful  to  subject  the  differential  equa- 
tions to,  of  the  motion  of  any  system  of  bodies  animated  by 
their  mutual  attraction.    The  bodies  which  compose  the  so- 
lar system,  moving  nearly  as  if  they  obeyed  only  the  prin-  > 
xipal  force  which  animates  them,  and  the  perturbating  forces 
not  being  very  considerable,  the  author  previously  gives  as 
^  first  approximation,  the  exact  determination  of  the  motion 
of  two  bodies  which  attract  each  other  directly  in  the  ratio  of 
.  the  masses,  and  inversely  as  the  square  of  the  distar^es  :  he 
expla'ms  successively  three  different  methods  of  integrating 
differential  equations  relative  to  this  hypothesis :  the  second 
of  these  methods  is  founded  upon  an  elegant  theorem  rela- 
tive to  the  integration  of  differential  equations  of  the  first 
degree,  and  of  any  order  whatever.  Thfe  third,  which  makes 
tl^e  required  integrals  of  one  equation-  only,  to  depend  on 
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ptrtial  difTcrences,  has  the  advantage  of  giving  the  arbitrary 
quantities  in  functions  of  the  co-ordinates,  and  of  their  first 
diflFerences,  which  is  frequently  useful  :  the  author  deduces 
from  it  the  relations  which  take  place  between  these  arbi* 
trary  quantities,  and  the  elements  which  determine  the  na- 
ture of  the  conic  section  and  its  ppsition  in  space :  finally, 
ht  integrates  the  differential  equation  which  gives  the  time 
in  a  function  of  the  radius  vector;  and  the  motion  of  two 
bodies  is  thus  determined  by  three  equations,  between  the 
eccentric  anomaly,  the  true  anomaly,  the  mean  anomaly, 
and  the  radius  vector  of  the  orbit :  these  cfquations  being  of 
a  nature  not  capable  of  being  resolved  except  by  approxima- 
tioii,  the  author  details  some  general  theorems  upon  the  re- 
duction of  functions  into  series;  and  appjying  these  results 
to  the  elliptical  motion  of  the  planets,  he  deduces  from  them 
the  values  of  the  eccentric  anomaly,  the  true  anomaly,  and 
of  the  radius  vector,  in  convergent  series  of  the  sines  and  co- 
sines of  the  mean  anomaly :  by  referring  the  motion  of  the 
planet  to  a  fixed  plane  a  little  inclined  to  that  of  the  orbit, 
these  series  furnish  the  means  of  determining  l^y  approxi* 
mation  the  latitude  and  longitude  of  the  planet  with  respect 
to  the  fixed  plane,  as  well  as  the  projection  of  the  radius  of 
the  orbit  upon  the  same  plane.    The  author  explains  the  the- 
ory of  motion  in  a  very  eccentric  ellipsis,  and  thence  de- 
duces the  theory  of  the  parabolic  motion  applicable  to  co- 
mets :  he  afterwards  considers  the  hyperbolic  motion ;  and 
then  arriving  at    Keplep.'s   law,    according  to   which  the 
squares  of  the  revolutions  of  diflFerent  planets  are  to  each 
other  as  the  cubes  of  the  transverse  axes  of  their  orbits,  he 
bbows  that  this  law  is  not  accurately  true,  and  that  it  only 
takes  place  when  we  neglect  the  action  of  the  planets  upon 
(jach  other,  and  upon  the  sun,  and  when  we  consider  their 
masses  as  infinitely  small  with  respect  to  that  of-  the  sun. 
He  shows  the  use  of  these  results  in  determining  the  ratios 
of  the  masses  of  the  planets  which  have  satellites,  to  the 
xnass  of  the  sun. 

After  having  detailed  the  theory  of  elliptic  motion,  and 
the  method  of  calculating  it  by  converging  series  in  the  two 
cases  of  Nature,  that  of  orbits  almost  circular,  and  that  of 
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orbits  very  mtich  elongated,  the  author  proceeds  to  determitic 
the  eltments  of  these  orbits:  he  shows  in  the  first  piace  how 
we  might  deduce  them  from  the  circumstances  of  primitive 
motion,  if  these  circumstances  were  known  ;  and  it  is  re- 
markablc  that  the  direction  of  this  motion  does  n©t  influence  . 
the  nature  of  the  conic  section.  These  researches  produce 
the  discovery  of  the  relation  which  exists  between  the  trans^ 
verse  axis  of  the  orbit,  the  chord  of  the  elliptic  arc,  the 
^um  of  the  extreme  radii  vectores,  and  the  time  taken  to  de* 
scribe  this  arc.     ^ 

As  the  observations  do  not  makelcnown  the  circumstaricct 
attending  the  primitive  motion  of  the  celestial  bodies,  we 
cannot  determine  from  this  supposition  the  elements  of  their  . 
orbits :  it  is  necessary  for  this  purpose  to  compare  their  re* 
spective  positions,  observed  at  different  epochs,  with  each 
other :  this  is  what  we  may  do  at  all  times,  with  respect  to 
the  planets,  which  we  may  observe  without  interruption ; 
'  but  it  is  not  the  case  with  comets,  which  are  only  viuible  to 
ufl  in  that  part  of  their  orbit  which  is  nearest  to  the  sun :  it 
is  important,  therefore,  to  be  able  to  determine  the  elenients 
of  the  orbit  of  a  comet  from  the  circumstances  attending  its 
appearance.  In  order  to  attain  this,  the  author  in  tlie  first 
place  gives  converging  formula,  which  make  known  for  a, 
given  time,  and  according  to  any  number  of  adjacent  ob- 
servations, th^  geocentric  longitude  and  latitude  of  the  co- 
met, as  well  as  their  first  and  second  differences  divided  by 
the  corresponding  powers  of  the  element  of  the  time :  he 
shows  that,  by  supposing  thesequantities  to  be  known  for  a 
given  time  in  a  system  of  bodies  subjected  to  their  mutual 
attraction,  we  may  easily,  and  without  the  assistance  of  in- 
tegration, deduce  therefrom  the  elements  of  the  orbits. 

After  having  detailed  these  methods  to  the  utmost  extent 
that  is  necessary,  and  given  them  all  the  perfection  of  which 
they  are  susceptible;  attending  also  in  a  very  simple  manner 
to  the  eccentricity  of  the  terrestrial  orbit,  the  authorapplie* 
them  to  the  case  of  Nature,  in  which  the  orbits  of  comets 
are  ellipses  greatly  elongated,  which  are  sensibly  contbunded 
with  I  he  parabola  towards  the  perihelion,  which  admits  of 
our  considering  their  tr^nsver^e  axes  as  infinite :  this  cir* 
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cumstance,  which  makes  known  dpriori  one  of  the  dements 
of  ihe  orbit,  introducing  a  new  equation^  it  follows  from  it 
that  the  determination  of  parabolic  orbits  of  comets  con- 
duces to  more  equations  than  unknown  quantities,  which 
gives  room  for  various  methods  of  calculating  them.     After 
having  ascertained  that  method  which  ought  to  give  the 
greatest  precision,  the  author  enters  upon  the  subject  at  full 
length,  and  divides  it  into  two  pars :  in  the  first  he  deter- 
mines nearly  the  perihelion  distance  of  the  comet,  and  the 
time  of  its  passage  by  the  perihelion  '^  in  the  second  he  gives 
the  method  of  correcting  these  two  elements  by  means  of 
three  observations  taken  at  a  distance  from  each  pther,  and 
he  deduces  all  the  others  from  them.  There  exists  a  peculiar 
case  in  which  the  orbit  of  the  comet  may  be  rigorously 
determined  :  it  is  that  case  wherein  the  comet  has  been 
observed  in  its  two  nodes :  after  having  examined  it,  the 
author  gives  the  corrections  necessary  to  be  made  in  the  ele- 
ments calculated  in  the  parabola  to  obtain  the  correspond- 
ing elements  in  the  ellipsis  :  these  inquiries,  applied  to  co- 
mets, furnish  the  method  of  determining  nearly  the  dura- 
tion of  their  revolutions,  iwhen  we  have  a  great  number  of 
very  exact  observations,  both  before  and  after  the  passage 
by  the  perihelion.     The  method  explained  has  the  double 
advantage  of  correcting,  by  the  number  of  observations,  the 
influence  of  their  errors,  and  of  giving  the  elements  by  a  - 
rigorous  analysis,  simply  by  making  the  approximations  to 
fall  upon  those  data  which  are  given  by  observation, 

[To  be  continued.] 


LXXXIV.  Reply  to  Mr.  Barlow's  Article  on  Floating 
Bodies.      By  G.   Okr,    Esq.<^    of  Bucking/iam  Place, 
,  Fitzroy  Square. 

To  Mr.  TilloCh, — Sir, 
Xn  sendinjg  for  your  Magazine  of  March  last  a  short  essay 
on  the  subject  of  barges,  timber,  &c.,  floating  down  rivers, 
streams,  or  currents,  it  was  not  my  intention  to  court  a 
paper  war.     But  Mr.  Barlow  *  having  asserted  that  I  did  not 

*  Philosophical  Magazin»-for  April  1809,  p.  300. 
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undefdland  the  subje^t^.  I  beg  to  be  allp(tved  to  trespass  again 
on  your  indulgence. 

I  am  persuaded  that  no  person  who  has  investigated  thci 
subject,  will  deny  that  all  water  in  nlotion  descends  an  in- 
clined plane,  aiid  that  bodies  floating. in  it  arc  actually  de-5 
scending  an  inclined  plane  also,,  b^ing  influenced  by  two 
causes  in  their  progress;  first,  by  ihe  motion  communicated 
to  them  by  the  fluid  in  which  ihey  float ;  and  secondly,  by 
their  own*  weight  arising  from  the  vnherent  paropeny  of  gran 
vity,,  which,  whether  the  body  be  more  (ir  kss  specifically 
heavy,  is  immutable,  and  peculiar  to  all  matler.— •/«  vacuOf 
as  eveVy  one  knows,  a  feather  and  a  piece  of  gold  will  de- 
scend with  equal  velocity,  and  pass  through  equal  spaces  in 
equal  times;  but  in  air  or  water,'  the  progress  of  bodies  spe- 
cifically diflferent,  will  vary  accordirag  lo  their  specific  gra- 
vity;  the  lighter  body,  possessing  less  power  to  overcome 
oppositicMi,  must  of  course-  be  slower  in  its  progress. — If 
the  wood  and  metal  balls,  which  I  mentioned,  were  let  fall 
in  vacUQy  or  if  they  were  mathematically  polishtd,  and  passed 
down  an  inclined  plane  so  polished  and, placed  in t/(/a/o,  they 
woutd both  descend  with  the  same  velocity;  but  in  open  air, 
and  on  a  rough  surface,  the  heaviest  body  being  possessed 
of  greater  power,  arising  from  a  greater  quantity  of  matter, 
viz.  froni  greater  specific  gravity,  it  will  have  the  greater 
poweciin  overcoming  opposition,  and  will  pass  on  with  tlie 
more  rapid  motion ;  but  still  in  both  bodies  the  principle  of 
gravity  is  the  same- 
Mr,  B.  says  that  1  am  mistaken  in  making  a  comparison 
between  balls  of  different  weights  rolling  dpwn  an  inclined 
plane,  and  barges  or  beams  of  different  weights  floating 
down  a  running  stream  :  that  is,  as  I  understand  him,  he 
does  not  like  the  comparison,  and  he  says  the  balls  move 
through  a  medium  perfectly  at  rest,  but  the  barges,  &c., 
'  through  a  medium  in  motion. — I  beg  leave  to  observe  to 
Mr.  B.,  that  the  air  or  atmosphere  is  neyer  perfectly  at  rest, 
except  when  all  its  particles  are  in  equilibrio,  which  is  sel- 
dom the  case,  and  never  generally  so.  Balls  may  meet  cur- 
jents  of  air,  or  may  overtake  air  moving  slpwer  than  them- 
selves: in  either  case^  their  motion  must  be  retarded  more  or 
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kss,  the  same  as  beams  floating^  in  running  water  maybe 
retarded  by  encountering  irregular  or  slower  motions  in 
water* 

Mr.  B»  illustrates  his  opinion  by  supposing  a  beam  of 
timber  loaded  at  one,  eikl,  placed  in  running  water,  and 
moving  paraUtl  to  itself ^  or,  in  other  words,  having  an  equal 
velocity  at  both  ends.  But  this  is  absolutely  impossible  in 
the  nature  of  things.  The  beam  thus  loaded  cannot  preserve 
its  parallelism  for  an  instant.  It  must  obey  the  laws  of  gra*» 
Vity,  and  instanianeously  begin  to  change  its  situation,  the 
heavy  end  getting  foremost.  It  would  be  just  as  impossible 
that  such  a  loaded  beam  could  preserve  its  parallelism^^  as 
that  a  ruler  loaded  at  one  end,  and  placed  parallel  on  an  in- 
clined plane,  should  rest  in  that  position,  or  that  a  cone 
should  keep  in  such  a  situation  without  force.— Mr.  B.  says  , 
again,  "If  a  beam  should  meet  any  resistance,  that  end 
which  is  heaviest  will  oppose  It  with  the  greatest  effect.*^ 
Certainly,  because  it  contains  the  greatest  quantity  of  mat-* 
leit  But  will  not  the  heavier  end  always  go  foremost  with- 
out any  resistance  ?  In  considering  this  subject,  allowance 
must  be  made  for  currents,  eddies,  8tc. ;  but  to  understand 
in  the  more  clearly,  it  would  be  best  to  consider  the  floating 
bodies  as- passing  down  a  regular  stream. 

Mr.  B.  seems  to  me  to  confound  weight,  which  is  only 
the  result  of  gravity,  and  of  a  greater  quantity  of  matter, 
with  gravity  itself;  for  though  one  end  of  a  beam  be  heavier 
,  than  the  other,  and  the  beam  consequently  will  float  with 
the  heavier  end  foremost,  yet  the  inherent  and  inseparable 
properly  of  gravity  is  the  same  in  both  etids  of  the  beam. 
I  am,  sir,  your  obedient  servant, 

G.  Oak, 

P.  S.  I  do  conceive  that  all  bodies  floating  with  the  stream, 
and  which  have  a  heavy  and  light  end,  will  become  depressed 
at  their  heavier  end,  and  be  borne  parallel  to  the  plane  oa 
which  the  water  moves, — in  all  such  cases  adapting  them- 
selves to  the  inclination  of  the  plane  or  bed  on  which  the 
water  runs. 

LXXXV.  The 
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LXXXV.  The  Bakerian  Lecture.  An  Account  of  some  new 
analytical  Researches  on  the  Nature  of  certain  Bodies^ 
particularly  the  Alkalies,  Phosphorus,  Sulphury  Carho'^ 
iiaceous  Matter,  and  the  Acids  hitho'to  undecomposed ; 
with  some  general  Observations  on  Chemica],  Theory.  By 
Humphry  Davy,  Esq,y  Sec.  R.S.,  F.R.S.  Edin.y  and 
M.R.LA.* 

I.  Introduction. 

XN  the  following  pages,  I  shall  do  myself  the  honour  of  lay- 
ing before  the  Royal  Society,  an  account  of  ihe  results  of 
the  diflerent  experiments,  made  with  the  hopes  of  extending 
our  knowledge  of  the  principles  of  bodies  by  the  new  powem 
and  methods  arising  from  the ,  applications  of  electricity  to 
chemistry,  some  of  which  have  been  long  in  progress,  and 
others  of  which  have  been  instituted  since  their  last  session. 
The  objects  which  have  principally  occupied  my  attention, 
are  the  elementary  matter  of  ammonia,  tlie  nature  of  phos- 
phorus, sulphur,  charcoal,  and  the  diamond^  and  the  con- 
stituents ot  the  boracic,  fluoric,  and  nmriatiq  acids. 

Amongst  the  numerous  processes  of  decomposition,  which 
I  have  attempted,  many  have  been  successful ;,  and  from 
those  which  have  failed,  some  new  phaenomena  have  usually 
resulted  which  may  possibly  serve  as  guides  in  future  in- 
quiries. On  this  account,  I  shall  keep  back  no  part  of  the 
investigation,  and  1  shall  trust  to  the  candour  of  the  Societjh 
for  an  excuse  for  its  imperfection. 

The  more  approaches  are  made  in  chemical  inquiries  to- 
wards the  refined  analysis  of  bodies,  the  greater  are  the  ob- 
stacles which  present  themselves,  and  the  less  perfect » the 
results. 

All  the  difficulties  which  occur  in  analysing  a  body,  arc 
direct  proofs  of  the  energy  of  attraction  of  its  constituent 
parts.  h\  the  play  of  affinities  with  respect  to  secondary 
compounds  even,  it  rarely  occurs  that  any  perfectly  pure  or 
unmixed  substance  is  obtained  ;  and  the  principle  applies  ^i!l 
more  i>trongly  to  primary  combinations. 

The  first  methods  oH  experimenting  on  new  objects  like- 

•  From  Philoiophical  Transactions  for  1809.  Part  I. 
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wise  are  necessarily  imperfect;  notel  instruments  are  de- 
tnandcci,  the  use  of  which  is  only  gradually  acquired^  and  a 
number  of  experiments  of  the  same  kind  must  be  made,  be- 
fore one  is  obtained  from  which  correct  data  for  conclusions 
can  be  drawn. 

II*  Experiments  on  the  Action  of  Potassium  on  Ammoniaf 
and  Observations  on  the  Nature  of  these  two  Bodies, 
In  the  Bakerian  lecture,  which  I  had  the  honour  of  read- 
ing before  the  Society,  November  19,  1807,  I  mentioned 
that,  in  heating  potassium  strongly  in  ammonia,  I  found-that 
there  was  a  considerable  increase  of  volume  of  the  gas,  that 
hydrogen  and  nitrogen  were  produced,  and  that  the  potas- 
sium appeared  to  be  oxidated  ;  but  this  experiment,  as  I  had 
not  been  able  to  examine  the  residuum  with  accuracy,  I  did 
not  publish.  I  staled  it  as  an  evidence,  which  I  intended  to- 
pursue  more  fully,  of  the  existence  of  oxygen  in  ammonia. 

In  a  paper  read  before  the  Royal  Society  last  June,  which 
they  have  done  me  the  honour  of  printing,  I  have  given  an 
account  of  various  experiments  on  the  amalgam  from  am- 
monia, discovered  by  Messrs.  Berzelius  and  Pontin,  and  in 
a  note;  attached  to  this  communication  I  ventured  to  con- 
trovert an  opinion  of  MM.  Gay  Lussac  and  Thenard,  with 
respect  to  the  agency  of  potassium  and  ammonia,  even  on 
their  own  statement  of  facts,  as  detailed  in  theMoniteur  for 
May  27,   1608.  , 

The  general  obscurity  befonging  to  these  refined  objects  of 
rescai-ch,  their  importance  and  connection  with  the  whole 
of  chemical  theory,  have  induced  me  since  that  time  to  ap-* 
ply  to  them  no  inconsiderable  degree  of  labour  and  attention  ; 
and  the  results  of  my  inquiries  will,  I  trust,  be  found  not 
only  to  confirm  my  former  conclusions  j  but  likewise  to  offer 
some  novel  views. 

In  the  first  of  these  series  of  operations  on  the  action  of 
potassium  on  ammonia,  I  used  retorts  of  the  green  glass ;  I 
theti,  suspecting  oxygen  might  be  derived  from  the  Inetallic 
oxides  in  the  green  glass,  employed  retorts  of  plate  glass  j 
and  last  of  all,  I  fastened  the  potassium  upon  trays  of  pla- 
tina,  or  iron,  which  were  introduced'into  the  glass  retorts 
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furnished  with  stop  cocks.  These  retorts  were  exhausted  by 
an  excellent  air  pump,  they  ,were  filled  with  hydrogen,  ex- 
hausted a  second  time,  and  then  filled  with  ammonia  from 
an  appropriate  mercurial  gas  holder*.  In  this  way  the  gas 
was  operated  upon  in  a  high  degree  of  purity,  which  was 
always  ascertained;  and  all  the  operations  performed  out  of 
the  contact  of  mercury,  water,  or  any  substances  that  could 
interfere  with  the  resuks. 

I  at  first  employed  potassium  procured  by  electricity ;  but 
I  soon  substituted  for  it  the  metal  obtained  by  the  action  of 
ignited  iron  upon  potash,  in  the  happy  method  discovered  by 
MM.  Gay  Lussac  and  Thenard,  finding  Uhat  it  gave  the 
same  results,  and  could  be  obtained  of  an  uniform  quality  t> 
and  in  infinitely  larger  quantities,  and  with  much  less  labour 
and  expense. 

When  ammonia  is  brought  In  contact  with  about  twice  its 
weight  of  potassium  at  common  temperatures,  the  metal 
-loses  its  lustre  and  becomes  white,  there  is  a  slight  diniinu-' 
tion  in  the  volume  of  the  gas;  but  no  other  effects  are  pro- 
duced. The  white  crust  examined  proves  to  be  potash,  and 
ijie  ammonia  is  found  to  contain  a  small  quantity  of  hydro- 
gen, usually  not  more  than  equal  in  volume  to  the  metal. 
On  heating  the  potassium  in  the  gas,  by  means  of  a  spirit 
lamp  applied  to  the  bottom  of  the  retort,  the  colour  of  the 
crust  is  seen  to  change  from  white  to  a  briglit  azure,  and 
this  gradually  passes  through  shades  of  bright  blue  and  green 
into  dark  olive.  The  crust  and  the  metal  then  fuse  together; 
there  is  a  considerable  effervescence,  and  the  crust  passing 

•^  A  representation  of  the  instruments  will  be  given  in  the  next  Number 
of  our  Magazine. 

f  WKen  the  potashj  ujed  for  procuring  potassium  in  this  operation  was 
very  pure,  and  the  iron  turning^  likewise  very  pure  and-clean,  and  the  whole 
apparatus  free  from  any  foreign  matters,  the  metal  produced  diiFercd  verj' 
little,  in  its  properties,  from  that  obtained  by  the  Voltaic  battery.  Its  lustre, 
ductility,  and  inAammability  were  similar.  Its  point  of  fusion  and  specific 
gravity  were,  however,  a  little  higher,  it  requiring  nearly  130®  of  Fahren- 
heit to  render  it  perfectly  fluid,  and  being  to  water  as  7960  to  10000,  at  60® 
Fahrenheit.  This  I  am  inclined  to  attribute  to  its  containing  a  minute  pror 
portion  of  iron. 

Vol.  33.  No.  134.  June  1809.  H  h  ofF 
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#ff  to  the  sides,  suffers  the  brilliant  surface  of  the  po- 
tassium to  appeaf.  When  the  potassium  is  cooled  in  this 
state,  it  is  again  covered  with  the  white  crust.  By  heating  a 
second  time,  it  swells  considerably,  becomes  porous,  and 
appears  crystallized,  and  of  a  beautiful  a^nre  tint ;  the  same 
series  of  phaenomena,  as  those  before  described,  occur  in  a 
continuation  of  the  process,  and  it  is  finaHy  entirely  con- 
verted into  the  dark  olive- coloured  substance. 

In  this  operation,  as  has  been  stated  by  MM.  Gay  Lussac 
and  Thenard,  a  gas  which  gives  the  same  diminution  by 
detonation  with  oxygen  as  hydrogen  is  evolved,  and  am- 
monia disappears. 

The  proportion  of  the  ammonia  which  lose?  its  elastic 
form,  as  I  have  found  by  numerous  trials,  varies  according 
as  the  gas  employed  contains  more  or  less  moisture. 

Thus  eight  grains  of  potassium,  during  itis  conversion  into 
the  olive-coloured  substance,  in  ammonia  saturated  with 
water  at  63°  Fahrenheit,  and  under  a  pressure  equal  to  that 
of  29*8  inches  of  mercury,  had  caused  the  disappearance  of 
.twelve  cubical  inches  and  a  half  of  ammonia;  but  the  same 
quantity  of  metal  acted  upon  under  similar  circumstances, 
except  that  the  ammonia  Iwd  been  deprived  of  as  much 
moisture  as  possible  by  exposure  for  two  days  to  potash  that 
had  been  ignited,  occasioned  a  disappearance  of  sixteen  cu- 
bical inches  of  the  volatile  alkali. 

Whatever  be  the  degree  of  moisture  of  the  gas,  the  quan- 
tities of  inflammable  gas  generated  have  always  appeared  to  me 
to  be  equal  for  equal  quantities  of  metal.  MM.  Gay  Lusisac 
and  Thenard  are  said  to  have  stated,  that  the  proportions  in 
their  experiment  were  the  same  as  would  have  resulted  from 
the  action  of  water  upon  potassium.  In  my  trials,  they 
have  been  rather  less.  Thus,  in  an  experiment  conducted 
with  every  possible  attention  to  accuracy  of  manipulation, 
eight  grains  of  potassium  generated,  by  their  operation  upon 
water,  eight  cubical  inches  and.  a  half  of  hydrogen  gas  :  anrf 
eight  grains  from  the  same  mass,  by  their  action  upon  am- 
monia, produced  eight  cubical  iiwhes  and  one-eighth  of  iii^ 
flammable  gas.  This  difference  is  inconsiderable  5  yet  I  have 

always 
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always  found  it  to  exist,  even  in  cases  \yhere  the  ammonia 
has  been  in  greats  excess,  and  every  part  of  the  metal  appa^ 
rently  converted  into  the  olive-coloured  substance. 

No  other  account  of  the  expertme^its  of  MM.  Gay  Lus- 
sac  and  Thtnard  has,  I  believe,  as  yet  been  received  in  this 
country,  except  that  in  the  Moniteur  already  referred  to ; 
and  in  this  no  mention  is  made  of  the  properties  of  the  sub- 
stance produced  by  the  action  of  ammonia  on  potassium. 
Having  examined  them  minutely  and  found  them  curious, 
I  shall  generally  describe  them. 
•  1.  It  is  crystallized,  and  presents  irregular  facets^  which 
are  extremely  dark,  and  in  colour  and  lustre  not  unlike  the 
protoxide  of  iron ;  it  is  opaque  when  examined  in  large 
masses,  but  is  semi-transparent  in  thin  films,  and  appears 
of  a  bright  brown  colour  by  transmitted  light. 

2.  It  is  fusible  at  a  heat  a  little  above  that  of  boilipg  water, 
and  if  heated  much  higher,  emits  globules  of  gas, 

3.  It  appears  to  be  considerably  heavier  than  water,  for  it 
sinks  rapidly  in  oil  of  sassafras. 

4.  It  is  a  non-conductor  of  electricity. 

5.  When  it  is  melted  in  oxygen  gas,  it  burns  with  great 
vividness,  emitting  bright  sparks.  Oxygen  is  absorbed,  ni- 
trogen is  emitted,  and  potash,  which  from  its  great  fusibility 
seems  to  contain  water,  is  formed. 

6.  When  brought  in  contact  with  water,  it  acts  upon  it 
with  much  energy,  produces  heat,  and  pften  inflammation, 
and  evolves  ammonia.  When  thrown  upon  water,  it  dis- 
appears with  a  hissing  noise,  and  globules  from'  it  often  \ 
move  in  a  state  of  ignition  upon  the  surface  of  the  water. 
It  rapidly  effervesces  and  deliquesces  in  arr,  but  can  be  pre- 
served under  naphtha,  in  which,  however,  it  softens  slowly, 
and  seems  partially  to  dissolve.  When  it  is  plunged  under 
water  filling  an  inverted  jar,  by  means  pf  a  proper  tube,  it 
disappears  instantly  with  effervescence,  and  the  non-abp 
sorbable  elastic  fluid  liberated  is  found  to  be  hydrogen  gas. 

By  far  the  greatest  part  of  the  ponderable  matter  of  the 
ammonia,  that  disappears  in  the  experiment  of  its  action' 
upon  potassium,  evidently  exists  in  the  dark  fusible  product. 
On  weighing  a  \x^y  containing  six  grains  of  potassium,  be- 
ll h  2  fore 

V 

Digitized  by  VjOOQ  IC 


484  On  some  new  analytical  Researches 

fore  and  after  the  process,  the  volatile  alkali  employed  Jhaving 
been  very  dry,  I  found  that  it  had  increased  more  than  two 
grains  ;  the  rapidity  vvit.h  which  the  product  acts  upon  mois- 
ture, prevented  me  from  determining  the  point  with  great 
minuteness ;  but  I  doubt  not,  that  the  weight  of  the  olive- 
coloured  substance  and  of  the  hydrogen  disengaged  precisely 
equals  the  weight  of  the  potassium,  and  ammonia  consumed. 
MM,  Gay  Lussac  and  Thenard*  are  said  lo  have  procured 
from  the  fusible  substance,  by  the  application  of  a  strong 
heat,  two  fifths  of  the  quantity  of  ammonia  that  had  disap- 
peared in  their  first  process,  and  a  quantity  of  hydrogen  and* 
nitrogen  in  the  proportions  in  which  they  exist  in  ammonia, 
equal  to  one  fifth  more. 

My  results  have  been  very  different,  and  the  reasons  will, 
I  trust,  be  immediately  obvious. 

When  the  retort  containing  the  fusible  substance  is  ex- 
hausted, filled  with  hydrogen  and  exhausted  a  second  time, 
and  heat  gradually  applied,  the  substance  soon  fuses,  effer- 
vesces, and,  as  the  heat  increases,  gives  off  a  considerable 
quantity  of  elastic  fluid,  and  becomes  at  length,  when  the 
temperature  approaches  nearly  to  dull  redness,  a  dark  gray 
solid,  which,  by  a  continuance  of  this  degree  of  heat,  does 
not  undergo  any  alteration. 

In  an  experiment,  in  which  eight  grains  of  potassium  had 
absorbed  sixteen  cubical  inches  of  well  dried  ammonia  in  a 
glass  retort,  the  fusible  substance  gave  off  twelve  cubical 
inches  and  half  of  gas,  by  being  heated  nearly  to  redness, 
and  this  gas  analysed,  was  found  to  consist  of  three  quarters 
of  a  cubical  inch  of  ammonia,  and  .the  remainder  of  elastic 
fluids,  which,  when  mixed  with  oxygen  gas  in  the  proportion 
of  6x  to  6,  and  acted  upon  by  the  electric  spark,  diminished 
to  5|.  The  temperature  of  the  atmosphere,  in  this  process, 
was  57^  Fahrenheit,  and  the  pressure  ecjualled  that  of  30*  1 
inches  of  mercury. 

In  a  similar  experiment,  in  which  the  platina  tray  contain- 
ing the  fusible  substance  was  heated  in  a  polished  iron  tube, 

*  No  notice  is  taken  of  the  apparatus  used  by  MM.  Gay  Lussac  and  The- 
nard in  the  Moniteur;but,  from  the  tenour  of  the  details,  it  seems  that  they 
must  have  operated  in  glass  vessel;?  in  the  way  heretofore  adopted  iyver  mercury. 

tilled 
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filled  with  hydrogen  gas,  and  connected  with  a  pneumatio 
apparatus  containing  very  dry  mercury,  the  quantity  of  elastiq 
fluid  given  off,  all  the  corrections  being  made,  equalled  thir* 
teen  cubical  inches  and  three  quarters,  and  of  these  a  cubical 
inch  was  ammonia;  and  the  residual  gas,  and  the  gas  in* 
troduced  into  the  tube  being  accounted  for,  it  appeared  that 
the  elastic  fluid  generated,  destructible  by  detonation  with 
oxygen,  was  to  the. indestructible  elastic  fluid,  as  2*.5  to  1. 

In  this  process,  the  heat  applied  approached  to  the  dull 
red  heat.  The  mercury,  in  the  thermometer,  stood  at  62^ 
Fahrenheit,  and  that  in  the  barometer  at  30*3  inches. 

In  various  experiments  on  different  quantities  of  the  fu- 
sible substance,  in  some  of  which  the  heat  was_  applied  to 
the  tray  in  the  green  glass  retort,  and  in  others,  after  it  had 
been  introduced  into  the  iron  tube;  and  in  which  the  tem- 
perature was  sometimes  raised  slowly  and  sorpetimes  quickly,  ' 
the  comparative  results  were  so  near  these  that  I  h^ve  de- 
tailed, as  to  render  any  statement  of  them  superfluous, 

A  little  more  ammonia,  and  rather  a  larger  proportion  of 
inflammable  gas*,  were  in  all  instances  evolved  when  ihiq 
iron  tube  was  used,  which  I  am  inclined  to  attribute  to  the 
following  circumstances.  When  the  tray  was  brought 
through  the  atmosphere  to  be  introduced  into  the  iron  tube, 
the  fusible  substance  absorbed  a  small  quantity  of  moisture 
from  the  air,  which  is  connected  with  the  production  of  am- 
monia. And  in  the  process  of  heating  in  the  retort,  the 
green  glass  was  blackened,  and  1  found  that  it  contained  a 
very  small  quantity  of  the  oxides  of  lead  and  iron,  which 
must  have  caused  the  disappearance  of  a  small  quantity,  of 
hydrogen. 

MM.  Gay  Lussac  and  Thenard,  it  appears  from  the  state- 
inent;^^  had  brought  the  fusible  substance  in  contact  with 
mercury,  which  must  have  given  to  it  some  morsture ;  and 
whenever  this  is  the  case,  it  furnishes  by  heat  variable 
quantities  of  ammonia.  In  one  instance,  in  which  I  heated  ^ 
the  fusible  substance  from  nine  grains  of  potassium,  in  a 

*  The  average  of  six  experiments  made  in  a  tube  of  iron,  is  2*4  of  inflani* 
mable  gas  to  1  of  uninflammable.  The  average  of  three  made  in  green  glass 
retorts,  is  2-3  to  1, 

H  h  3  retort 
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Jrctort  that  had  been  filled  with  mercury  in  its  comfnon  stiUfe 
of  dryness,  I  obtained  seven  cubical  inches  of  ammonia  as 
the  first  product;  and  in  another  experitnent  which  had 
been  made  with  eight  grains,  and  in  which  moisture  was 
purposely  introduced,  I  obtained  nearly  nine  cubical  inches 
of  ammonia,  apd  only  four  of  the  mixed  gases. 

I  am  inclined  to  believe,  that  if  moisture  could  be  intro-t 
duced  only  in  the  proper  proportion,  the  quantity  of  am- 
monia generated,  would  be  exactly  equal  to  that  which  dis- 
appeared in  the  first  process. 

This  idea  is  confirmed  by  the  trials  which  I  have  made,  by 
heating  the  fusible  substance  with  potash,  containing  its  wa- 
ter of  crystallization,  and  muriate  of  lime  partially  dried*. 

In  both  these  cases,  ammonia  was  generated  with  great 
rapidity,  and  no  other  gas,  but  a  minute  quantity  of  inflam- 
mable gas,  evolved,  which  was  condensed  by  detonation  with 
oxygen  with  the  same  phsenomena  as  pure  hydrogen. 

In  one  instance,  in  which  thirteen  cubical  inches  of  am- 
monia had  disappeared,  I  obtained  nearly  eleven  and  three 
quarters  by  the  agency  of  the  water  of  the  potash  ;  the  quan- 
tity of  inflammable  gas  generated,  was  less  than  four  tenths 
of  a  cubical  nch. 

In  another,  in  which  fourteen  cubical  inches  had  been 
absorbed,  I  procured  by  the  operation  of  the  moisture  of 
muriate  of  Itme,  nearly  eleven  cubical  inches  of  volatile  al- 
kali, and  half  a  cubical  inch  of  inflammable  gas ;  and  the 
differences,  there  is  every  reason  to  believe,  were  owing  to 
an  excess  of  water  in  the  salts,  by  which  some  of  the  gas 
was  absorbed. 

Whenever,  in  experiments  on  the  fusible  substance,  it  has 
been  procured  from  ammonia  saturated  with  moisture,  I  have 
always  found  that  more  ammonia  is  generated  from  it  by 
mere  heat ;  and  the  general  tenourof  t^e  experiments  inclines 
me  to  believe,  that  the  small  quantity,  ptoduced  in  experi- 

•  If  water,  in  iis  common  form,  is  brought  in  contact  with  the  fusible  sdb« 
ltance»  it  is  impossible  to  regulate  the  quantity,  so  as  to  gain  conchisive  re» 
suits,  and  a  very  slight  excess  of  water  causes  the  disappearance  of  a  very 
large  quantity  of  the  ammonia  generated.  In  potash  and  mdriate  of  Hme,  in 
certain  staties  of  dryness,  the  water  is  too  strongly  attracted  by  the  saline 
matter  to  be  given  off,  except  for  the  purpose  of  generating  the  ammonia. 

ments 
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ments  performed  in  vacuo,  is  owing  to  the  small  quantity 
of  moisture  furnished  by  the  hydrogen  gas  introduced,  and 
that  the  fusible  substance^  heated  out  of  the  presence  of 
moisture,  is  incapable  of  producing  volatile  alkali. 

MM.  Gay  Lussac  and  Thenard,  it  is  staged,  after  having 
obtained  three  fifths  of  the  ammonia  or  its  elements  that  had 
disappeared  in  their  experiment,  by  heating  the  product, 
procured  the  remaining  two  fifths,  hy  adding  water  to  the 
residuum,  which  after  this  operation  was  found  to  be  potash. 
No  notice  is  taken  of  the  properties  of  this  residuum,  which^ 
as  the  details  seem  to  relate  to  a  single  experiment,  probably 
was  not  examined  ;  nor,  as  moisture  was  present  at  the  be- 
ginning of  their  operations,  could  any  accurate  knowledge  of 
its  nature  have  been  gained. 

I  have  made  the  residuum  of  the  fusible  substance  after 
it  has  been  exposed  to  a  dull  red  heat,  out  of  the  contact  of 
moisture,  an  object  of  particular  study,  and  I  shall  detail  its 
general  properties. 

It  was  examined  under  naphtha,  as  it  is  instantly  de- 
stroyed by  the  contact  of  air. 

1.  Its  colour  is  black,  and  its  lustre  not  much  inferior  to 
(hat  of  plumbago. 

2.  It  is  opaque  even  in  the  thinnest  films. 

8.  It  is  very  brittle,  and  aSbrds  a  deep  gray  powder^ 

4.  It  is  a  conductbr  of  electricity, 

5.  It  does  not  fuse  at  a  low  red  heat,  and  when  raised  to 
this  temperature,  in  contact  with  plate  glass,  it  blackens  the 
glass,  and  a  grayish  sublimate  rises  from  it,  which  likewise 
Slackens  the  glass. 

6.  When  exposed  to  air  at  common  temperatures,  it  usually 
takes  fire  immediately,  and  burns  with  a  deep  red  light. 

7.  When  it  is  acted  upon  by  water,  it  heats,  effervesces 
most  violently,  and  evolves  volatile  alkali,  leaving  behind 
nothing  but  potash.  When  the  process  is  conducted  under 
water,  a  little  inflammable  gas  is  found  to  be  generated.  A 
fesiduum  of  eight  grains  giving  in  all  cases  about  ,VV  of  a 
jCubical  inch. 

8.  It  has  no  action  upon  quicksilver^ 

Q.  It  combines  with  sulphur  and  pfaosphonis  by  heat, 
H  h  4  without 
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without  any  vividness  of  effect,  and  the  corapounds  are 
highly  inflammable,  and  emit  ammonia,  and  the  one  phos- 
phuretted  and  the  other  sulphuretted  hydrogen  gas,  by  the 
action  of  water. 

[To  be  continued-] 


LXXXVI.  Ofi  the  Agency  of  Electricity  on  Animal  Secre- 
tions.    By  Wi^.  H,  Wollaston,  M.D.,  Sec.  R.S. 

At  the  time  when  Mr.  Davy  first  communicated  to  me  his 
important  experiments  on  the  separation  and  transfer  of  che- 
mical agents  by  means  of  the  Voltaic  apparatus,  which  was  in 
the  autumn  of  1 806,  I  was  forcibly  struck  with  the  proba- 
bility that  animal  secretions  were  affected  by  the  agency  of 
a  similar  electric  power ;  since  the  existence  of  this  power 
in  some  animals  was  fully  proved  by  thQ  phenomena  of  the 
Torpedo,  and  of  the  Gymnotos  Electricus ;  and  since  the 
universal  prevalence  of  similar  powers  of  lower  intensity  in 
other  animals  was  rendered  highly  probable  by  the  extreme 
suddenness  with  which  the  nervous  influence  is  communi- 
cated from  one  part  of  the  living  system  to  another. 

And  though  the  separation  of  chemical  agents,  as  well  as 
their  transfer  to  a  distance,  and  their  transition  through 
solids,  and  through  fluids  which  might  be  expected  to  op- 
pose their  progress,  had  not  then  been  effected  but  by  power- 
ful batteries  ;  yet  it  appeared  highly  probable  that  the  weakest 
electric  energies  might  be  capable  of  producing  the  same 
effects,  though  more  slowly  in  proportion  to  the  weakness 
of  the  powers  employed. 

I  accordingly  at  that  time  made  an  experimpnt  for  eluci- 
dating this  hypothesis,  and  communicated  it  to  Mr.  Davy 
and  to  others  of  my  friends.  But  though  it  was  conclusive 
with  regard  to  the  suflSciency  of  very  feeble  powers,  it  did 
not  appear  deserving  of  publication,  until  I  could  adduce 
some  evidence  pf  the  actual  emplpynient  of  such  means  in 
the  animal  oeconmy. 

As  I  am  not  accustomed  to  making  experiments  on  living 

animals. 
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animals,  I  had  deferred  pursuing  the  application  of  my  the^ 
cry,  until  it  was  again  brought  back  to  my  mind  by  finding 
that  the  same  thought  had  occurred  to  I>.  Young.  And 
as  it  has  already  been  printed  some  months  in  the  Syllabus 
of  his  Course  of  Medical  Lectures,  I  had  for  the  present  re- 
linquished all  thoughts  of  recording  conjectures,  which,  if 
not  Avell  founded,  might  retard  the  progress  of  science. 

But  since  some  experiments  relating  to  the  same  inquiry 
are  now  about  to  be  published  by  Mr.  Home,  it  may  perhaps 
be  of  use  to  add  my  experiment  to  the  general  stock  of  in- 
formation, although  1  have  not  myself  improved  upon  it  by 
any  further  consideration,  and  am  not  jet  enabled  to  con- 
firm fhe  hypothesis,  which  it  appeared  to  support,  by  any 
new  arguments. 

The  experiment  was  conducted  as  follows  : 

I  took  a  piece  of  glass  tube  about  three  quarters  of  an  inch 
in  cl:amv.ter  and  nearly  two  inches  long,  open  at  both  ends, 
aiid  covered  one  of  them  with  a  piece  of  clean  bladder.  Into 
this  liulc  ves.el  I  poured  some  vva'er  in  which  I  had  dis- 
sol . ed  T^l^  of  its  weight  of  salt ;  and  after  placing  it  upon  a 
$hilhng  with  the  bladder  slightly  moistened  externally,  [ 
be  it  a  wire  of  zinc  so,  that  while  one  extremity  rested  on 
the  shilling  the  other  might  be  immersed  about  an  inch  in 
the  water.  By  successive  examination  of  the  external  sur- 
face of  the  bladder,  I  found  that  even  this  feeble  power  oc- 
casioned soda  to  be  separated  from  the  water,  and  to  tran- 
sude through  the  substance  of  the  bladder.  The  presence  of 
alkali  was  discernible  by  the  application  of  reddened  litmus- 
paper  after  two  or  three  minutes,  and  was  generally  mani- 
fest even  by  the  test  of  turmeric  before  five  minutes  had  ex* 
pi  red. 

The  efficacy  of  powers  so  feeble  as  are  here  called  into 
action,  tends  to  confirm  the  conjecture  that  similar  agents 
may  be  instrumental  in  effecting  the  various  animal  secre- 
tions, which  have  not  yet  been  otherwise  explained.  The 
qualities  of  each  secreted  fluid  itiay  hereafter  instruct  us  as 
to  the  species  of  electricity  that  prevails  in  each  organ  of 
the  bodv. 

For  instance,  the  general  redundance  of  acid  in  urine, 

though 
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though  secreted  from  blood  that  is  known  to  be  alkalincj 
appears  to  indicate  in  the  kklneys  a  state  of  positive  eiectri* 
city;  and  since  the  proportion  of  alkali  in  bile  seems  to  be 
greater  than  is  contained  in  the  blood  of  the  same  animal^  il 
is  not  improbable  that  the  secreting  vessels  of  the  liver  may 
be  comparatively  negative. 

With  such  views  of  the  vital  functions  it  becomes  an  in- 
teresting subject  of  inquiry,  what  other  organs  may  also  be 
considered  as  permanently  different  in  their  state  of  electri- 
city,  and  what  others  may  possibly  be  subject  to  temporary 
states  of  opposite  electric  energies,  and  may,  by  means  of 
0uch  relation,  produce  the  most  powerful  effects  in  the  ani<- 
mal  ceconomy. 
'  '  iij    1  ■       ■  .      ■  I.  ■ 

JjXXXVII.  Report  of  Surgical  Cases  hi  the  City  and  Finslury 
Dispensaries  for  October^  November,  and  December,  1808. 
IVith  the  Dissection  of  a  siiigular  Foetus.  By  John  Tau  n- 
TON,  Esq. 

JLn  October,  November,  and  Decenriber,  there  were  admitted 

on  the  books  of  the  City  and  Finsbury  Dispensaries  738 
furgical  patients. 

Cured  or  relieved  —        321 

Died             _  —            7 

Irregular       —  —            3 

Under  treatment  —        407 

738 

During  the  year  1808,  there  have  been  admitted  on  the 
books  of  the  City  Dispensary  3105  patients. 
Cured  or  relieved        —        3069 
Discharged  for  irregularity  5 

Pied  —  ~  31 

3105 

The  expense  of  the  City  Dispensary  for  the  year  1808,  in- 
cluding every  item  of  disbursement,  amounts  only  to  575/.  gs. 
id.;  a  sum  comparatively  small  to  the  benefits  derived  by  the 
lower  order  of  society,  by  persons  incapable  of  providing 

either 
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either  attendance  or  raedicine  otherwise.  The  few  deaths 
are  perhaps  the  strongest  proof  of  the  advantage  of  medical 
establishments  of  this  kind,  where  the  patients  are  treated 
in  the  midst  of  their  families,  and  where  they  enjoy  the  kind 
and  affectionate  offices  of  the  healthful. 

*^  To  comrast  dispensaries  with  hospitals  might  seem  in* 
vidious;,  but  the  dispensary  has  this  peculiar  advantage,  that 
it  retains  the  unhappy  sufferers  in  the  bosom  of  their  fami- 
lies : — Judge  6f  this,  you  who  have  felt  the  miseries  of  part- 
ing with  those  who  are  nearest  and  dearest  to  you,  and 
who  have  experienced  the  anxious  cares  and  sympathies 
of  an  affectionate  husband  or  wife,  of  a  tender  parent  or 
child,  in  the  day  of  distress  1 — Judge  of  it  also,  ye  who  arc 
acquainted  with  the  tiature  of  the  animal  ceconomy ; — -with 
the  influence  of  the  menAl  faculties  and  passions  over  th^ 
body; — with  the  injurious  effects  of  depressing,  and  the 
beneficial  and  important  consequences  of  soothing,  passions 
in  the  alleviation  or  cure  of  disease*," 

Mrs. has  had  several  children,  none  of  whom  have 

lived  : — she  was  taken  in  labour  at  three  P.  M.:  nothing  re-» 
markable  occurred  previous  to  the  expulsion  of  the  foetus,  ex- 
cept that  there  was  a  larger  quantity  of  the  liquor  amnii  dis- 
charged soon  after  the  labour  commenced  than  is  usual ;  the 
pains  returned  at  irregular  periods,  from  15  to  30  minutes, 
for  36  hours,  without  producing  any  descent  of  the  head;  the 
pains  thus  became  stronger,  and  returned  at  shorter  intervals, 
«o  as  to  expel  the  head  in  three  quarters  of  an  hour;  the 
shoulders  and  body  followed  soon  by  a  few  more  pains. 

The  pulsation  had  ceased  in  the  funis,  but  soon  returned ; 
and  the  infant  showed  signs  of  life  sufficient  to  encourage 
the  hope  of  res?piration  being  established,  the  whole  surface 
of  the  body  being  changed  from  a  livid  to  a  florid  hue. 

The  inspirations  became  more  frequent,  and  were  attend- 
ed with  convulsive  twitchings  ;  the  motion  of  the  heart  was 
very  evident,  but  there  was  not  any  pulse  at  the  wrist  distin* 
guishable;  the  vital  functions  gradually  diminished,  and 
ceased  in  three  hours  after  birth. 

*•  Introduction  to  Dispensary  Rules  ancl  Reg^lattoms. 

Dissectio?^ 
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Dissection. — A  small  quantity  of  a  yellowish  fluid  wu 
found  in  each  cavity  of  ihe  thorax  ;  the  mediastinum  was 
attached  ooly  lo  the  right  side  of  the  sternum  ;  the  heart 
was  placed  on  the  right  side^  and  no  part  of  thai  organ 
reached  beyond  the  middle  of  the  sternum  5  the  right  lung 
vei-y  small,  but  divided  into  three  lobes. 

The  left  cavity  of  the  thorax  contained  the  small  and  part 
of  the  large  intestines,  which  had  protruded  through  an 
opening  in  the  diaphragm  of  a  suflkieut  size  to  admit  of 
their  being  cssily  retracted  ;  the  left  lung  was  also  very  small, 
but  divided  into  two  lobes. 

The  cavities  of  the  heart  were  natural ;  the  foramen  ovale 
of  its  usual  appearance ;  the  canalis  arteriosus  was  large; 
the  pulmonary  vessels  were  small,  particularly  on  the  left 
side,  corresponding  to  the  diminiWied  state  of  the  lung. 

The  vessels  from  the  curve  of  the  aorta  and  intercostals 
were  distributed  as  usual  ;  the  phrenic,  coelic,  enuilgent, 
spermatic,  and  unibilical  vessels  were  natural ;  the  trunk  of 
the  superior  mesenteric  artery  was  continued  through  the 
opening  of  the  diaphragm  to  supply  the  abdominal  viscera 
that  had  protruded  into  the  thorax  ;  the  inferior  mesenteric 
and  the  vessels  going  to  the  lower  extremities  were  distri- 
buted in  the  usual  manner. 

The  liver  w^s  large ;  the  gall-bladder  and  vessels  were 
perfect ;  the  spleen,  pancreas  and  stomach  were  well 
formed  ;  the  duodenum  ascended  in  its  course  across  the 
spine  to  the  opening  in  the  diaphragm  ;  th^  jejunum  ilium, 
caecum,  ascending  and  transverse  colon,  were  situated  in 
the  thorax,  where  they  appiear  to  have  been  formed,  as  from 
the  attachment  of  the  mediastinum  and  size  of  the  lung 
there  could  not  have  been  any  viscera  to  haw  occupied  ;he 
left  cavity  of  the  chest. 

The  descending  colon  passed  through  the  same  opening 
into  the  abdomen  over  the  left  kidney,  and  formed  the  sig- 
moid flexion  on  the  brim  of  the  pelvis,  and  terminated  in 
the  rectum.  ^ 

The  superior  part  of  the  left  kidney  was  opposed  to  the 
opening  in  the  diaphragm,  and  could  be  seen  from  the  tho- 
rax on  raising  the  intestines. 

The 
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The  child  was  much  above  the  standard  size,  but  the  ex- 
ternal parts  of  the  body  were  well  formed. 

Death  ensued  in  consequence  of  the  diminished  capacity 
of  the  lungs,  their  organs  not  being  of  sufficient  size  to  ad- 
mit air  in  quantity  sufficient  for  the  continuance  of  respira- 
tion. 

The  preparation,  and  drawings  made  from  the  same,  are 
preserved  in  my  museum,  and  tnay  be  seen  by  any  persoa 
who  is  desirous. 

John  Taunton, 

Greville  street,  Hatton  Garden,         Surgeon  to  the  City  and  Fiiisbury  Dispen- 
May  18,  1809.  sarics,  and  City  Truss  Society,  Lecturer 

on  Anatomy,  Surgery,  Physiology,  &c- 


LXXXVIII.  Vroceedings  of  Learned  Societies, 

ROYAL    SOCIETY. 

JL  HR  First  Part  of  this  Society's  Transactions  has  just  been 
published.     The  following  are  its  contents  : 

i.  The  Croonian  Lecture.  On  the  Functions  of  the  Heart 
and  Arteries.  By  Thomas.  Young,  M.D.,  For.  Sec.  R.S. — 
2,  An  Account  of  some  Experiments,  performed  with  a 
View  to  ascertain   the  most  advantageous  Method  of  con- 
structing a  Voltaic  Apparatus,  for  the  Purposes  oF  Chemical 
Research.  By  John  George  Children,  Esq.,  F.R.S.— 3.  The 
Bakerian  Lecture.  An  Account  of  some  new  analytical  Re- 
searches on  the  Nature  of  certain  Bodies,  particularly  the 
Alkalies,  Phosphori^s,  Sulphur,  Carbonaceous  Matter,  and 
the  Acids  hitherto  undtcompounded ;   with    some  general 
Observations  on  Chemical  Theory.  By  Humphry  Davy,  Esq., 
Sec.  R.S.,  F.R'.S.Ed.  and  M.R.L  A.— 4.  An  Account  of  a 
Method  of  dividing  Astronomical  and  other  Instruments,  by 
ocular  Inspection  ;  in  which   the  usual ^Xoo]s  for  graduating 
are  not  employed  ;  the  whole  Operation  being  so  contrived, 
that  no  Error  can  occur  but  what   is  chargeable  to  Vision, 
when  assisted  by  the  best  optical  Means  of  viewing  and  mea- 
suring minute  Quantities.  By  Mr.  EdwprdTroughton.  Com- 
municated by  the  Astronon)er   Royal. — -5.  A   Letter  on  a 
Canal  in  the  Medulla  Spinalis  of  some  Quadrupeds.     In  a 

,  Letter 
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Letter  from  Mr.  William  Sewell  to  Everard  Home,  Esq., 
F.R.S. — 6.  A  numerical  Table  of  elective  Attractions ;  with 
Remarks  on  the  Sequences  of  double  Decompositions.  By 
Thomas  Young,  M.D.  For.  Sec.  R.S. — 7-  Account  of  th* 
Dissection  of  a  Human  Foetus,  in  which  the  Circulation  of 
the  Blood  was  carried  on  without  a  Heart.  By  Mr.  B.  C. 
Brodie.  Communicated  by  Everard  Home,  Esq.,  F.R.S. — 
8.  On  the  Origin  and  Formatiun  of  Roots.  In  a  Letter  from 
T.  A.  Knight,  Esq.,  F.R.S,,  to  the  Right  Hon.  Sir  Joseph 
Banks,  Bart.,  K.  B.  P.R.S.— 9-  On  the  Nature  of  the  inter- 
vertebral  Substance  in  Fish  and  Quadrupeds.  By  Everard 
Home,  Esq  ,  F.R.S. 

June  I. — ^The  president  in  the  chair.  The  conclusion  of 
Dr.  Henry's  paper  on  the  decomposition  of  ammonia  was 
read.  The  result  of  the  author's  present  experiments  led  him 
to  perceive  some  errors  in  those  of  his  preceding  paper, 
and  to  conclude  that  the  oxygen  which  he  had  disengaged 
from  ammonia  by  electrization  was  derived  from  other 
bodies,  and  not  from  the  ammonia;  consequently  that  am* 
monia  should  not  yet  be  considered  as  an  oxide. 

Mr.  Davy  read  some  remarks  on  Dr.  Henry'^  experi- 
ments, which  tended  to  prove  that  the  composition  of  am- 
monia cannot  be  ascertained  till  the  nature  of  nitrogen  is 
determined.  Dr.  H.  thought  the  proportion  of  hydrogen  in 
ammonia,  as  determined  by  Mr.  Davy,  rather  low,  and  es- 
timated it  at  72  hydrogen  and  28  nitrogen,  instead  of  74- 
hydrogen  and  26  nitrogen  ;  but  Mr.  D.  having  repeated  his 
experiments,  founid  them  very  nearly  correct,  and  took 
73 — /27  as  the  truth. 

An  ingenious  paper  by  the  Rev.  Mr.  Lax,  professor  of 
astronomy  at  Cambridge,  was  read,  on  the  means  of  gra- 
duating and  correcting  mathematical  instruments.  The  au- 
thor uses  Carey's  sehii-circle  of  a  foot  diameter,  corrects  it 
by  microscopes  and  observations,  and  adjusts  it  so  as  ta 
counteract  the  expansion  and  contraction  by  change  of  tenv- 
perature. 

June  8. — ^Dr.  Wollastou  read  a  paper  proving  the  identity 
of  columbium  and  tantaliom,  the  former  discovered  by  Mr. 
Hatchet^  the  latter  by  the  Swedish  cbemi&t  Ekeberg.    Dr. 
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W.  procured  some  grains  of  the  original  specimens  from  the 
British  Museum,  and  from  Mr.  Hatchett ;  and  notwith- 
standing the  smallness  of  the  quantity^  he  succeeded  in 
proving  them  to  be  radically  the  same  metal. 

Dr.  Wollaston  also  read  another  ingenious  paper  discover- 
ing a  method  of  constructing  a  gonyometer  for  measuring 
the  angles  of  crystals  by  means  of  reflection,  with  micrq- 
•copes,  which  enable  the  observer  to  ascertain  accurately 
the  angles  of  crystals,  whether  rough  or  smooth.  Dr.  W. 
applied  this  useful  instrument,  of  which  a  drawitig  was  ex^ 
hibited,  to  crystals  of  carbonate  of  lime. 

A  mathematical  paper  by  Mr.  Ivory  was  laid  before  the 
Society. 

June  15. — A  paper  by  Sir  James  Earle  was  read,  del 
scribing  a  stone  in  the  bladder,  which  opcupied  its  whole 
contents,  and  weighed  44  ounces. 

The  Society  for  improving  animal  chemistry  furnished  a 
paper  by  Mr.  Brande,  detailing  the  results  of  a  series  of  ex- 
periments on  animal  mucus  and  albumen  exposed  to  gal- 
vanic electricity. 

A  paper  by  Dr.  Pearson,  on  expectorated  matter,  was  read. 
It  appears  from  the  Doctor's  experiments,  that  the  different 
kinds  of  expectorated  matter  differ  rather  in  the  proportion  of 
the  ingredients  than  in  kind.  They  all  consist  of  albuminous 
matter,  water,  and  the  two  principal  ingredients  are  muriate 
of  soda  and  potash  neutralized  by  animal  oxide,  if  not  by 
a  destructible  acid,  besides  a  small  proportion  of  phosphate 
of  lime,  ammonia,  carbonate  of  lime,  and  probably  phos- 
phate of  magnesia  and  siliceous  earth •  The  Doctor  an* 
nounccs  that  potash  neutralized  by  animal  mailer  is  con- 
tained in  the  blood,  and  in  most  or  all  of  the  secreted  and  ex- 
creted fluids,  namely,  in  dropsical  water,  pus,  both  that  se- 
creted without  breach  of  surface  as  well  as  that  of  abscesses, 
and  in  the  urine,  &c.  He  has  not  found  the  soda,  as  repre 
senled  by  former  chemists,  to  impregnate  tlie  animal  fluids; 
and  this  he  seems  to  think  might  have  been  concliuled  a 
prioriy  because  it  is  admitted  on  all'hands,  that  almost  every 
kind  of  vegetable  food  contains  the  potash  united  to  some 
matter  destructible  by  fire,  which  is  not  the  case  of  soda  } 
3  and 
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and  that  it  is  as  little  likely  the  potash  should  be  altered  by  di- 
gestion, as  the  muriate  of  soda  itself  so  constantly  taken  with 
our  Food.  It  is  worthy  of  remark,  that  I  he  potash  is  in  much 
larger  proportion  in  expectorated  matter  than  in  the  serum 
of  the  blood;  so  much  so,  that  expectorated  matter  when 
exsiccated  commonly  shows  signs  of  deliquescence  on  ex- 
posure to  the,  air. 

June  as. — A  letter  from  Mr.  T.  A.  Knight  was  read,  on 
the  relative  influence  of  the  male  and  female  on  the  size  and 
character  of  the.  offspring.  Contrary  to  the  opinion  of  Lin- 
naeus, Mr.  K^  considers  the  female  as  influencing  the  size 
and  character,  but  opposes  Mr,  Cline's  opinion,  that  large 
females  should  be  used  for  breeding ;  because,  although 
their  leg^  will  be  longer  in  proportion  to  the  size  of  the  foe- 
tus, yet  their  bodies  will  want  the  due  proportion  of  depth 
and  thickness,  and  the  animal  will  be  less  vigorous  and 
powerful.  Thus,  for  instance,  foals  of  large  mares  and 
small  horses  have  the  chest  thin  and  narrow,  whereas  the 
contrary  is  the  case  with  those  of  small  mares  and  large 
horses.  Mules  from  large  mares  the  author  found  unser- 
viceable from  their  want'  of  proportion,  and  consequently 
want  of  strength. 

The  Society  for  improving  animal  chemistry  furnished  a 
paper  by  Mr.  Home,  on  animal  secretions.  Mr.  H,  formed 
some  plausible  conjectures  on  the  probable  effects  of  electri- 
city in  assisting'  the  secretion  of  blood,  serum,  albumen, 
and  the  other  animal  fluids.  He  was  induced  to  this  opinion 
by  examining  the  electric  eel,  and  the  immense  quantity  of 
nerves  which  appear  necessary  to  produce  the  electric  power. 

Some  interesting  additional  observations  by  Messrs.  Pepys 
and  Allen  were  read,  on  the  azote  disengaged  by  respira- 
tion. The  authors  in  all  their  experiments  on  this  subject 
found  that  a  considerable  quantity  of  oxygen  was  lost  in  the 
process  of  respiration,  and  that  azote  was  formed  ;  that  an 
animal  can  breathe  oxygen  and  hydrogen  an  hour  without 
any  inconvenience,  but  that  hydrogen  alone  occasions  sleepi- 
ness. The  term  azote,  they  observe,  is  an  indefinite  name 
for  all  gas  that  is  incombustible,  irrespirable,  and  inab- 
sorbaUe  by  water ;  but,  from  Professors  Davy  and  Berze- 
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lius's  experiijientSj  they  conjecture  that  it  is  rrfally  of  a  w- 
tallic  origin. 

An  additional 'accfount  of  M.  De  Luc's  atmospherical 
electroscope  was  read,  and  also  some  illustrations  of  hi? 
theory  of  meteoroloov,  developing  his  opinions  of  the  origia 
of  repeated  thunder-claps,  clouds,  hail,  &c.,  and  other  me- 
teorological phaenomena.  The  author  accounts  for  the  rapid 
fall  of  the  barometer  previous  to  a  ihivnder-storm,  bv  sup- 
posing the  existence  of  some  unknown  light  fluid  which  as- 
cends-in  columns  at  such  times.  This  supposed  fluid  in  his 
opinion  eflects  various  other  purposes  of  atmospherical  phiB- 
nomena. 

The  Society  then  adjourned  during  the  long  vacation  till 
Thursday  th?  9th  of  November  next. 

FRENCH  NATIONAL  INSTITUTE. 

j4nahfsis  of  the  Lahours  of  the  Class  of  Mathematical  and 
Physical  Sciences  of  the  French  Institute^  for  the  Year  180?. 

MATHEMATICAL  DEPARTMENT*. 

Astronomy. — ^The  French  astronomers,  who  are  now  in 
possession  of  excellent  instruments  and. methods  of  singular  - 
perfection,  have  not  allowed  any  opportunity  to  escape  of 
practising  upon  these  instruments  and   these  methods  all 
the  amelioration  which  reflection  aided  by  long  practice  can 
^uggest.     There  were  grounds  for  supposing,  that  in  the 
construction  oF    telescopes   all   possible   combinations  had 
been  exhausted.  In  fact,  the  great  mirror  is  iiccessavily  con- 
cave,  in  order  to  collect  under  one  and  the  same  point  all 
the  rays  of  light  which  it  reflects;  but  the  second  mirrc^r 
may  be  concave,  as  in  Gregory's  telescope,  plain  as  in  New- 
'  ton's,  or  coiivex  as  in  Cassegrain's ;  in  short,  we  may  snp- 
.  press  this  second  mirror  as  proposed  by  Lemaire,  and  so 
happily  accomplished  by  M.  Herschel. 

Instead  of  these  four  plans,  all  of  which  have  their  ad- 

vantages'and  disadvantages,  M.  Burckhardt  has  proposed  tp 

substitute    a  fifth,  which  should  have  in  addition  all  the 

merit  of  facility  and  of  convenienpe.     His  small  mirror  is 

,  plain  like  Newton's  :  instead  of  placing  it,  obliquely  to  the 

■     '  .   *  Drawn  up  by  M.  Delnmbre,  Secretary. 

VoU  33,  No.  134,  June  1809.  1  i  focus 


Digitized  by  VjOOQ  IC 


4&8  French  National  Instiluie. 

focus  of  the  great  mirror,  t.  e.  towards  the  upper  extremity 
of  the  tube,  which  renders  it  inconvenient  to  observe  und«T 
many  circumstances,  particularly  in  large  telescopes,  he 
places  it  perpendicularly  to  the  axis,  and  towards  the  half  of 
its  length.  In  this  place  the* section  of  the  reflected  cone  of 
light  is  a  circle,,  the  diameter  of  which  is  precisely  the  half 
of  that  of  the  great  mirror :  it  will  therefore  intercejpt  a 
fourth  part  of  the  direct  rays  ;  but  M.  Burckhardt  remedies 
this  loss  by  giving  a*  larger  dimension  to  the  first  mirror. 
The  retrenched  cone  assumes  a  reverse  position :  the  rays, 
instead  of  uniting,  as  they  would  have  done,  beypnd  the 
plain  mirror,  are  collected  at  an  equal  distance,  but  in  front, 
and  pass  through  an  aperture  made  in  the  centre  of  the  great 
mirror,  in  the  space  wihich,  as  we  Jiave  seen,  receives  no 
direct  ray,  and  which  is  consequently  useless  for  assisting 
vision.  The  advantage  of  this  construction  consists  in  re- 
ducing the  length  of  the  telescope  one  half,  which  thereby 
becomes  easier  to  manage,  and  less^  costly.  If  the  diameter 
of  .the  concave  mirror  is  a  little  larger,  the  central  part  which 
should  have  a  hole  requires  no  trouble  ;  it  is  sufficient  tliat 
the  speculum,' the  only  useful  part,  should  receive  the  cur- 
vature necessary  for  the  distinctness  of  the  image;  and  ^yhen 
it  was  really  a  little  difficult  to  render  it  very  exact,  we  might 
make  up  for  it,  since  we  have  only  a  single  mirror  to  curve, , 
and  because  the  plain  mirror,  on  account  of  its  dimension 
being  a  little  larger  than  in  the  Newtonian  telescope,  fur- 
nishes easier  and  more  precise  verifications.  The  observer 
fhould  be  placed'  at  the  lower  part  and  behind  the  great  mir- 
ror, as  with  Gregory's  telescope,  which  is  the  most  con- 
venient position  for  following  a  star  continually  changing 
its  place.  Finally,  M.  Burckhardt  has  calculated,  by  setting 
out  from  the  measurements  of  Newton  himself,  that  a  tele- 
'Scope  of  eight  metres  in  focal  length,  reduced  in  this  way  to 
the  actual  length  of  four  metres,  would  have  three  times 
more  light  than  a  common  telescope  of  four  metres,  and 
would  have  a  very  valuable  advantage  over  the  latter  for 
micrometrical  measurements,  on  account  of  the  double  di« 
stance  of  its  focus. 

Before  putting  his  new  idea  iiUo  execution^  M.  Burck- 
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hardt  fairly  discussed  it,  .Several  pbjections  were  started  : — . 
the  result  was,  however,  that  the  idea  deserved  a  trial,  M. 
Carocbe  undertook  to  make  the  plain  mirror  proposed  by 
M.  Burckhardt,  and  to  "adapt  it  to  a  telescope  the  great 
mirror  of  which  was  two  metres  in  focal  length,  and  the. 
aperture  about  a  sixth  of  its  length. 

The  invention  of  Borda's  circle,  from  its  exactitude,  light- 
ness, and  moderate  price,  forms  an  interesting  period  ia 
the  progress  of  mfodern  astronomy.  The  utility  and  con- 
venience of  this  instrument  for  geodesic  operations  is  uni-^ 
versally  acknowledged:  it  is  admitted  to  be  superior  to  every 
thing  for  fundamental  and  delicate  researches,  in  which  the 
necessity  is  felt  of  multiplying  angles  in  order  to  attain  the 
utmost  precision.  Thus,  in  order  to  determine  the  altitude 
of  the  pole,  the  obliquity  of  the  ecliptic,  the  equinoctial  and 
solstitial  points,  the  declinations  of  the  most  brilliant  stars 
which  are  not  too  close  to  the  zeriith,  and  finally  for  refrac- 
tions, Borda's  circle  seems  preferable  to  the  largest  mural 
or  entire  circles  which  are  not  repeating.  It  is  therefore 
doing  a  real  service  to* extend  to  new  objects  the  utility  of 
so  precise  an  instrument :  we  may  also  employ  it  in  the  de- 
termination of  the  hour  by  absolute  altitudes  either  of  the 
sun  or  stars.  The  astronomers  who  have  recently  measured 
the  meridian  of  Dunkirk  and  Barcelona,  have  already  de- 
rived the  advantage  of  thereby  regulating  their  pendu- 
lums J  they  have  supposed  that  in  the  interval  of  four  or  six 
minutes,  during  which  four  or  stx  observations  may  be 
made,  the  altitude  increases  uniformly  in  proportion  to  the 
interval  of  time  ;  and  thus  we  may  without  any  risk  take  a 
medium  between  four  or  six  consecutive  observations,  and 
treat  them,  by  taking  a  simple  arithmetical  method,  as  we 
would  treat  a  single  observation.  M.  Delambre,  in  fact,  as- 
certained that  there  was  no  sensible  error  when  the  obser- 
vations regularly  succeeded  each  other;  which  is  most  com- 
monly the  case.  As  the  contrary,  however,  may  sometimes 
happen  also,  he  had  sought  for  a  method  of  correcting  the. 
small  error  of  supposition  and  of  these  various  methods^ 
he  has  only  published  one,  which,  however,  he  had  never, 
.occasion  to  make^use  of.  These  methods  may  also  be  applied 
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to  the  obstrvation  of  the  distances  from  a  star  to  a  lerreirtria! 
object  for  the  determination  of  the  azimuths.  M.  Burck- 
bardt  has  contrived  a-ntw  one,  which  he  discovered  by  iwicd 
differencing  the  formula*  of  the  altitudes.  The  correction  of 
the  second  differences  is  propovlional  to  the  square  of  the 
variation  of  the  horary  angle  multiplied  by  a  constant.  This 
square  may  be  tiiken  in  the  table  which  M.  Delambre  has 
given  *y  and  immediately  we  easily  determine  the  correction, 
having  precise  results  for  the  hour,  notwithstanding  the 
inequalities  of  motion  in  the  altitude. 

In  the  observations  of  a  star  before 'and  after  its  passage 
to  the' meridian,  in  order  to  have  the  meridian  height,  we 
may  suppose  the  declination  constant  when  a  star  or  even 
the  sun  is  observed  about  the  time  of  the  solstices  ;  but  to- 
wards the  .equinoxes  in  particular,  we  must  take  an  account 
of  the  variation  in  declinations  5  and  M.  Deliunbre  has  also 
given  on  this  head  a  formula  of  a  convenient  application 
to  all  the  planets,  and  even  to  the  moon.  M.  Burckhardc 
now  gives  another,  still  simpler,  since  it  merely  consists  in 
adding  to  the  mean  altitude  the  motion  in  declination  be- 
tween the  mean  instant  and  the  passage  to  the  meridian  ; 
but  this  seems  to  require  more  rigorously  an  equal  number 
of  observations  before  and  after  the  passage,  as  well  as  equa- 
lity among  the  corresponding  horary  angles^ 

The  parallax  of  right  asctusion  requires  a  second  correc- 
tion when  the  moon  is  under  observation;  M,  Burckhardt 
reduces  it  into  tables  of  an  equally  convenient  construction 
and  application ;  he  is  the  first  who  examined  this  problem, 
by  means  of  which  Borda's  circle  will  give  the  meridian  al- 
titudes of  the  moon  with  the  same  precision  as  that  of  the 
stars,  the  declination  of  which  has  no  sensible  motion. 

When  a  star  is  very  distinct,  like  the  suii  and  moon,  it 
is  eaj*y  to  bring  it  into  the  object  glass  for  each  successive 
obser\^ation  ;  but  when  it  is  a  star,  we  experience  greater 
difficulties  :  the  use  of  the  azimuth  circle,  intehded  for 
these  inquiries,  is  tedious  and  inconvenient ;  we  may  see  in 
the  meridian  the  various  methods  resorted  to  by  M.  Delam- 
bre. M.  Burckhardt  proposes  a  moveable  arc  of  a  circle, 
which  he  attaches  lo  the  azimuth  circle  with  a  screw,  and 

which 
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tvfaich  prevents  the  alidada  from  going  from  one  extremity 
of  this  arc  to  the  other,  without  describing  precisely  an  arc 
of  180  degrees^  .  In  this^^Wiay  the  circle  is  in  the  vertical  of 
th«  dtar ;  and  in  order  to  find  it,  we  have  only  to  give  to  the 
circle  or  to  the  pbject  glass  a\ vertical  motion  ;  but  tKis  me* 
tbod  would  still  be  insufficient  iF  we  had  to  observe  a  star  bjr 
day  light,  for  in  this  case  we  might  pass  far  above  it  without 
perceiving  it. 

If  the  star  has  a  perceptible  azimuth  motion  in  order  ta 
bring  ii  to  the  centre  ot*  the  glass,  we  shall  be  under  the  ne- 
cessity of  slackening  the  sctew,  in  order  to  displace  a  little 
the  subsidiary  arc :  this  attention  will  neither  be  long  nor 
troublcsoixie. 

This  subsidiary  arc  requires  a  small  change  in  the  form  of 
the  alidada;  but  without  in  the  least  changing  this  form,  a 
simple  trace  'with  the  crayon  upon  the  azimuth  circle,  or 
rather  a  small  spring  which  should  drop  in  ofder  to  dlow 
the  alidada  to  pass,  and  which  should  rise  when  it  has  passed, 
would  be  sufficient  for  bringing  it  either  to  the  same  posi- 
tion or  to  a  different  position  of  ISO  degrees  in  azimuth. 
'  [To  be  continued.] 


I4XXXIX.  Intelligence  and  Miscellaneous  Articles. 

ERUPTION  OP  ETNA. 

feiciLV,  April  1^,  I6O9.—"  Mount  Etna  burst  out  on  the 
26th  or  27th  ult.  in  a  most  tremendous  manner.  The  first 
great  eruption  was  from  the  very  top.  Twelve  new  craters 
opened  shortly  afterwards,  about  half  way  down  the  moun^ 
tain,  and  have  continued  to  thro\y  qut  rivers  of  burning  lava 
ever  since.  Several  estates  have  been  covered  with  the  lava 
30  or  40  feet  deep.  During  the  first  three  or  four  nights,  it 
was  seen  very  distinctly  from  this  place,  and  a  veryJarge  nv6t 
of  red  hot  lava  running  down^from  the  crater." 

PETRIFIED  TORTOISE.    , 

As  somHi^men  were  lately  digging  in  Swanage  rocks,  on 
the  island  ofPurbeclc,  a  petrified  latidtortoisevWa3  discovered, 
seventy  feet  deep  from  the  surface^  in  the  highest  state  of 

perfection^ 
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perfection  ;  ibe  Bcv.  Samuel  Woekner  being  in  the  neigh^ 
bourhood,  the  men  brought  it  ta  biro  for  his  inspections 
who  being  struck  with  adnKirfttian  at  so  great  a  cariosity, 
immediately  ofiered  them  five  guineabfor  it,  which  (hey  de- 
etined  accepting,  but  after  exhibiting  it  about,  ^old  it  to  a 
gentleman  of  Upway,  for  eight  guineas ;  since  which  aoo/. 
has  been  offered  for  it,  but  refused.  It  was  supposed  very 
probable  that  its  mate  might  be  found  near,  as  jthe  makand 
fetnaleare  generally  together:  upon  which  further  search  was 
made ;  when  after  digging  some  time,  another  was  dug  up^ 
but  entirely  broken  in  pieces  and  spoiled. 

lAst   OF   f>ATENTS    fOR   NEW   INVENTIONS. 

To  Thomas  Noon,  of  Burton-upon-Trent,  in  the  cotmty 
<rf  Stafford,  for  improvements  on  gtms,  pistols,  and  other 
similar  lire-arms,  which  impmiFements  are  applicable  to 
cannon  and  other  large  guns»-^May  4,  1809. 
.  To  Nugent  Booker,  of  time  Hill,  in  the  county  of  Dub- 
lin, for  his  new  plan  for  improving  and  erecting  lime-kilns, 
whereby  a  very  considerable  saving  is  made  in  uiel,  and  the 
liftie  tnost  perfectly  burnt  in  a  short  time,  which  he  deno- 
minated Grellier  and  Booker's  lime-kili).~May  9; 

To, Bartholomew  Folsch,  of  Oxford  Street,  in  the  county 
of  Middlesex,  merchant,  for  improvements  on  certain  ma- 
chines, instruments,  or  pens,  calculated  to  promote  facility 
in  writing.-^May  9- 

To  \V"li^tn'  Johnson,  of  Blackheath,  in  the  county  of 
Kent,  gent.,  for  his  new  or  improved  process  for  heating 
fluids  for  the  purposes  of  art  and  manufacture. — May  15. 

To  Edward  Manley,  of  Uffcutm,  in  the  county  of  Devon, 
for  a  plough  upon  an  entire-new  construction.— May  30. 

To  John  lindsiy,  (late  licut.ncol.  of  th^  71st  regiment,) 
of  Grove  Houie,  Ec%vv^re,  in  the  county  of  Middlesex,  fur 
a  night  and  day  telegraph. — May  30. 

To  Edward  Cra^g,  of  Hertford,  in  the  county  of  Chester, 
carpenter,  and  WTlTiam  Cragg,  of  Old  Ford,  in  the  county 
of  Middlesex,  builders'  agent,  for  certain  new  modesof  am- 
prevements  in  the  making  -or  preparing  of  salt.*— June  8. 

To  John  Frederick  Archbold,  of  Great  Charlotte  Street, 
in  the  county  of  Surrey,  gent.,  for  an  improveii>ent  in  the 
system  of  distillation,  rectification,  and  brewing. — June  8. 

To  Thomas  Wells,  of  Erdington,  in  the  county  of  War- 
wick, cock-founder,  for  a  method  of  making  and  construct-  . 
ing  barrel  cocks  and  water  cocks^ — ^June  8. 

METEOKO- 
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METEOROLOGICAL  TABLB^ 

fev  Mk.  Carey,  of  TkB  Stranb^ 
For  JuM  1909. 


MS 


^ 

The 

fmometer.    | 

^              \ 

Diysof  the 
Month. 

9  I 

.^2 

a  . 

51 

Height  of 

ttic  Baom. 

Inches. 

Wwtlur. 

sax 

May  ^7 

60° 

69° 

54^ 

29-6*1 

70 

Fair 

28 

62 

71 

53 

•^5 

62  . 

Fair 

29 

60 

70 

52 

•50 

61  ' 

Showery 

30 

50 

61 

50 

•89 

'    80 

Fair 

31 

50 

63 

55 

•75 

31 

Fair 

June    1 

54 

73 

50 

•42 

85 

Fair 

2 

52 

57 

47 

•52 

46 

Stormy 

3 

50 

63 

55 

•99 

80 

Fair 

4 

55 

66 

55 

•69 

51 

Showery 

5 

53 

63 

51. 

•34 

47 

Rain 

6 

52 

66 

52 

'56 

48 

Showery 

7 

52 

64 

51 

•79 

62 

Showery 

8 

53 

63 

51 

'65 

32 

Rain 

9 

49 

59 

50 

•59 

30 

Rain 

10 

50 

60 

52 

•59 

33 

Showery 

U 

52 

59 

55 

•86 

47 

Cloudy 

1^ 

59 

69 

56 

30M0 

56 

Fair 

13 

6o 

69 

54 

•01 

61 

Fair 

14 

•6 1 

68 

55 

29^93 

58 

Fair 

15 

58 

66 

54 

•go 

81 

Cloudy 

16 

56 

68 

55 

•95 

85 

Fair 

17 

57 

69 

52 

•78 

62 

Fair 

18 

55 

67 

54 

•85 

59 

Fair 

19 

50 

66 

56 

•91 

82 

Fair 

20 

62 

76 

62 

30- 10 

91 

Fair 

21 

63 

73 

63 

•26 

85 

Fair 

S2 

64 

69 

64 

•3i 

59 

Cloudy 

23 

66 

76 

62 

•31 

78 

Fair 

24 

66 

74 

60 

•36 

06 

Fair 

25 

56 

65 

49 

•45 

71 

Fair 

^6 

52 

65 

50 

•38 

75 

F^r 

'  N.  B.  The  Barometer^9  heig)btis  taken  at  one  9'cIq<;I^ 
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^  CFROMATIC  glasses.  On,        S87 

Aeid'Pffsphoricy  found  in  iron  ore, 

H ;  prusfip,  exper.  on,  42 ;  Buoric, 

decortipo^tion    of»   88;  muriaiic, 

combinations  of,  free  from  water, 

89;  pru8»ou8,  discovered,  409 

Acids,    Davy  on  the  hitherto  unde- 

'composed,  '  47d 

Alkalis.    Dayyon,  4"9 

Allen  on  respiration,  496 

Ammonia,    Action  of  potasaum  on, 

173 
Ammonia  froin  pyrophorus,  89 ;  use- 
ful in  manure,  438  " 
Analysts.      Vegetable    and     animal 
matters,   3;   iron,  iron  ores,  and 
.  scoriz,  12;    prussic  acid,   53;    of 
potash,  89;    of  steatites,   136;  of 
XApUce*s  M^anique  Celeste,   471 
Anchiyrs.  Imprtived,  348 
Anderson's  method  of  painting  cloth, 

151 
Andre  on  the  earth's  surface,  170 
^wdre'i  geological  theory,  312 

Animal  substances.    On  carbonising, 
3,47,  116' 
Animal  secretions.    Agency  of  elec- 
tricity on,  488,' 496 
Antrim,  Basaltic  surface  of,  102, 194', 

257 
Arseniate  of  coppery  native,  332 

Arsenic.     New  method  of  detecting, 

401 
Astronomy.  Hist,  of,  for  1807,  497 
atmosphere.  Density  and  pressure  of, 
'  *  417 

Bakerian  lecture^  Davy's,  479 

BaiVs  improved  anchor,  348 

Banks {^^iT  J.)  on  Merino^eep,  841, 

287 

Baritium  obtained  by  fusion,  162 

^Barlow*s  screw  wrench,  4.50 

Barlow  on  floating  bodies,  300;  reply 

to,         '  ^476 

Barometrical  meamremenls.    On,    97 

Barytes.  Ciirlous  5xper.  on,  158, 160 

Basalt.     On,         '    .       102,194,257 

Basking  si  ark,  ^2,  174,  408 

jBengore  promfmiory.      On  the,  l64, 

194,  257 

BerteHu^s  proposed  hygriimeter,  39 ; 

remarks  oa,  177 

BioVs  analysis  ul  Mccanique  Celeste,' 

•  264 

JUood.    Charcoal  of,  47 

j^o/WsJury']aa8t9>  34$" 


Books  new,  493 

Boullat  on  ether,  302 

Bourifon's  triple  su1phnret«  4fiS 

Brewster  on  ppticaf  instruments,  290, 

383 

Brick'making.     On,  433 

Bridge,  pvrtahUy  Mr.  Elme's,       '     10 

Buds  produced  from  bark,  oot  from 

alburnum,  174 

Bumry  on  floating  bodies,  174 

Carbon,  pxidcs  of^   (heir  affinity  for 

iron,  534,  273 

■  Davy  on,  479" 

Carbonated  hydrogen  gas Jrom  pxt-coal. 

Apparatus  for, '<^1 7  ;  on,     432,439 

CarZ'ont*flfto»f.  Eiper.  on,     3,47-,  116 

Carey*s  Meteorologiral  Table',  96,  1 76, 

256,336,416,  503 

Carr  on  geology,  385,  452;  reply  to, 

442 
Chaptal  on  vineyards  and  wine,     77, 
142.227 
Chrome  found  in  the  iroo  ores  of  Bur- 
gundy, IS 
Clegg*s  apparatus  for  carbonated  hy- 
drogen gas,                              '   2l7 
Coalgds.    On,                 217,  432, 439 
Coke.  '  On  its  uses,                          433 
'Col(fuhoun  Oil  dispensaries,            221 
Commerce.     Grahiim  on,                  68 
Cowe/ofl807.   Otiservations  on,    5S 
Cox  on  ammonia  in  ipanures,        438 
Cuvier  on  theories  of  the  fearih,     17Q 

Daltons  theory,    Berzelius  on,        39 
Darwiiiiihia,  305 

Dauhuisson  on  subterranean  heat,  320 
Davis  on  coal  gas,  coke, lime-burning, 
&t.,  -433 

Dary^s  theory,  86,  87 ;  Bakerian  lee-  ^ 
ture  on  the  decomposition  of 
fluoric  acid,  on  the  muriatic  add^ 
88 ;  on  ammonia  frpm  pyrophorus^ 
89 ;  exper.  on  the  action  of  potas- 
sium on  ammonia,  173;  alkalis, 
phosphorus  acids,  &c,  479,  494 
DeUtc's.  electroscope,  497 

Density  of  alnnospher^  417 

DerCyskue.     Geology  of,  257 

Derry.    Basaltic  sur^ce^f,  102,  194, 

25T 

Dietetic  dispensary  proposed,         221 

Diseases.    Treatmeut  of,  305 

Dispensary  reports,  490 

Distillation  of  animal  and  vegetable 

substan<nesy/>er  s€,  i,  1 16 ;  of  pep* 

pei^mint,  166 

IHiiding 
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JMtoiiing     instrument.     Cavendish's, 
408 1   Lax  on,  494 

JhUlond's  patent.    Hist,  of,  S38 

Doors,    To   prevent  from  dragging 
on  carpets,  448 

Earth.    On  theories  of  the,  170 

Earthquake  in  Perthshire,  91 

MartfUk    Experim.  on,  to  ascertain  if 
metab,  157 

Eeis.  Curious  fact  respecting,  410 
JBggs  carbonised,  5 

Electroscope,  Deluc^s,  497 

Elmes's  'portable  bridge,  1 0 

Ether,  apparatus  for'  preparing,  302 
-E/na,  eruption  of,  s  501 

EtUer  on  refranjribility  of  light,     Si57 
Farej/  on  geology,  257  ;  remarks  on, 
385,  452;  in  reply  to  Earl   Stan- 
hope on  musical  tones,  292 ;  on  the 
Thames  archway,  372 

Feathers,  carbonised,  5 

Fence,    The  invisible,  270 

Fibres  for  micrometers.  New,  383 
Fishing  of  anchors.  Ball's  method,  348 
Flint  glass^    Report  on,  337 

Floating  bodies.   Burney  on,  174 ;  Orr 
on,  249,  476,;  Barlow  on,  300 

Fluoric  acid  decomposed,  88 

Fastus,  a  singular  one,  174 

French  NalioHal  institute^  497 

Fruit.  To  preserve  without  sugar,  208 
Ftuit'trees,    Gn  training,  35 

Galvanism,    On  decomposition    by^ 
86,87 
Chtrdeu  on  distilling  peppermint,  167 
Garthsiwrs  on  dispensaries,  22 1 

Gas*lights.     On,  217,432 

Geometrical  proportion.    On,  426 

Qeology,  102, 170, 194,312, 385,389, 
442,  452 
Cermon  on  wine,  and  on  vineyards, 
77,  142,  227 
GianVs  causeway.    On  the,  104,  194, 

257 
Giulio  on  gold  dust  of  Le  Loire,  28 1 
GUus,{[int,  report  on,337  ;  pastes,  339 
Gold  dust  in  department  of  Le  I^oire, 

281 
Goniometer.  Wollaston's,  495 

Gofugh*s  remarks  on    Berzelius's  hy- 
grometer, and  Daiton's  theory,  178 
Graham  on  commerce,  68;   on  icy 
crusts,  and  on  marine  plants,     191 
Grapes.    OOiCulture  of,  32 

Growing  timber.    To  ascertain  value 
of,  S27,  350 

//azr,  carbonised,   *  6 

H^y*s  Introduction  to  Mineralogy, 
S89,  459 
Hmiy  on  Andre's  Theory  of  the  Earth, 

170 
Heat,  subterraneous,    Ob,  S20 

fknfj/  on  ammonia,  494 

Vol.  S3.  No.  134.  June  1809. 


Her(/ma»*5,idea  of  a  dietetic  dispen« 
sary,  221 

Herschel  on  comet  of  1807,  56;  on 
coloured  concentric  rings  exhibited 
by  glasses  in  contact,  250 

Home  on  a  peculiar  joint  in  the  bask- 
ing-shark,  174,  25(1 

HnwelCs  new  fence,  270 

Hume's  new  method  of  detecting 
arsenic,  401 

Hydraulic  investigations,  123,  182  . 

Hydrogen,    Davy's  opinion  respect- 
ing, 173 
t     gas  from  pit-^oal.    Appara- 
tus for,  217;  on,                  432, 439 
Hydrophobia.     On,  24 
Hygrometer,  Berzelius's,  3§ ;  remarks 
on  Berzelius's,  177;  Gough's,     17S 
Iron,  analysis  of  ores  of,  12;  affinity 
of  carbon  for,                       234,273 
Jury  masts,  Bolton's,  '                    346 
Knight  on  training  fruit-trees,  35 ;  on 
radicles  and  buds,  174;  on  breed-' 
ing  of  animals,                             494 
Laplace*s  M^canique    Cfleste,    264, 

496 
Laskey's  list  of  Scottish  testacea,  252 
L€ux:  on  dividing  instruments,  494 
Learned  iocielics^  88,  173,  250,  332, 
408, 493 
Lectures,  93,  175,  335,  413 

Lehardy*s  telegraph,  343 

Levierre  on  Andre's  Theory  of  the 
.'   Earth,  170 

Lime,    On  burning,  433 

Lime  fused  with  iron,  150 

Linen  clvth.    New  method  of  paint- 
ing, -  151 
Madder,  Smyrna,  introduced  into  cul- 
ture,                                           412 
Manchester  Philosophical  Society,    41 1 
Manure.     On,                                  439 
Marine  animals,  large,  lately  taken, 
90,  92,  174, 251, 253,  334,  408,41 1 
Marrai  on  geometrical    proportion, 

42^ 
Masts,  jury,    Bolton's,'  346 

Mtcanique  C6ltste.  Laplace's,  264, 494 
Medicine,  3:>5 

Meteorology,  95, 96, 176,256, 336, 4 16, 

503 

Micrometer,    Improved,  383 

Mineralogy,    Hauy's  Introduction  to, 

389,  459 

Mountains.    On   formation  of,  .385, 

.  442,^452 

Muriatic  odd,    compounds  of,  free 

from  water,  89 

Mtishetovk  charcoal,  3,  116;  experi<» 

ments  oi\  earths  to  ascertain  if  me- 

tallic  oxides,    157;  on  affinity  of 

oxides  of  carbon   for  iron,   234, 

273 
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